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Art.  I* — On  the  construction  of  a  Normal  Map  of  the  Solar  Spec* 
trum.  An  abstract  of  a  memoir  read  before  the  National  Acad- 
emy of  Sciences,  Aug.  7th,  1866 ;  by  Wolcott  Gibbs,  M.D., 
Rumford  Professor  in  Harvard  University. 

The  extraordinary  impulse  which  has  been  given  to  the  study 
of  the  spectrum  by  the  investigations  of  Bunsen  and  ElirchhoflF 
has  led  to  an  accumulation  of  details  which  have  not  yet  been 
systematically  or  even  conveniently  arranged.  To  a  certain  ex- 
tent at  least  this  has  arisen  from  the  want  of  a  standard  map  of 
the  solar  spectrum  upon  which  new  lines  may  be  entered  with 
•  precision  as  regards  their  relative  places.  The  well  known  chart 
of  Kirchhoff,  though  executed  with  great  care  and  labor,  is  not, 
properly  speaking,  normal,  since  it  only  represents  a  spectrum 
formed  by  four  flint  glass  prisms,  the  angles  of  which,  it  is  true, 
are  given,  but  of  which  the  indices  of  refraction  are  not  stated. 
Moreover  the  prisms  were  not  placed  accurately  in  the  positions 
of  least  deviation  for  each  of  the  spectral  lines.  The  scale  of 
millimeters  adopted  by  Kirchhoff  is  therefore  a  purely  arbitrary 
one. 

A  standard  or  normal  map  of  the  spectrum  must  be  wholly 
independent  of  peculiarities  in  the  form  of  apparatus,  in  the 
number  of  prisms,  their  refractive  and  dispersive  powers  and 
their  positions.  Such  a  map  can  only  be  based  upon  the  wave 
lengths  of  the  spectral  lines,  since  these  do  not,  like  the  indices 
of  refraction,  vary  with  the  material  of  which  the  prisms  are 
composed. 

Ax.  JouB.  SCL— SscoND  Sxsiss,  VoL.  XLHI,  No.  127.^Jan.,  1867. 
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The  diffraction  spectrum  as  obtained  by  a  glass  plate  ruled 
with  from  one  to  ten  thousand  lines  to  the  inch  gives  a  nearer 
approach  to  a  perfectly  normal  spectrum  than  any  which  has 
hitnerto  been  proposed,  and  has  been  employed  by  Fraunhofer,* 
Mossottif  and  Draper.:]:  But  even  in  this  case  there  is  a  position 
of  least  deviation  for  each  line  depending  upon  the  angle  which 
the  incident  beam  of  light  makes  with  a  normal  to  the  plane  of 
the  ruled  surface,  and  in  addition,  it  is  necessary  either  to  fix 
upon  a  standard  number  of  lines  to  be  ruled  upon  each  milli- 
meter of  glass  surface,  or  to  reduce  the  positions  of  the  spectral 
lines  to  those  which  would  have  been  obtained  with  a  standard 
ruled  surface. 

We  avoid  all  these  difficulties  by  constructing  a  normal  spec- 
trum in  such  a  manner  that  each  spectral  line  shall  be  entered 
according  to  its  wave  length,  a  method  first  suggested,  I  believe, 
by  Billet.§ 

The  materials  which  the  present  condition  of  science  furnishes 
for  the  construction  of  a  chart  of  the  spectrum  upon  the  princi- 
ple laid  down  are  not  very  copious.  They  consist  essentially  of 
the  older  measurements  of  Fraunhofer  ||  of  the  waVe  lengths  of 
the  lines  B,  C,  D,  E,  b,  F,  G  and  H ;  of  recent  and  verv  accurate 
measurements  by  Angstrom  ;T"  of  a  still  more  extended  series  by 
Ditscheiner;**  of  the  measurements  of  Pliickerft  for  certain 
lines  in  the  spectra  of  gaseous  media,  and  of  those  of  Esselbach  1^ 
for  the  ultraviolet  rays.  In  addition  we  have  a  small  number 
of  isolated  measurements  by  Muller,§§  Mascart,||||  Stefan,T^T^  and 
Ketteler.*** 

For  the  construction  of  the  chart  which  I  present  herewith  to 
the  Academy  I  have  selected  the  wave  lengths  determined  by 
Angstrom  as  standards.  This  has  been  done  because  both  the 
ruled  glass  and  the  measuring  apparatus  employed  by  him  ap- 
pear to  have  been  much  more  perfect  than  those  of  other  observ- ' 
ers — Fraunhofer  not  excepted.  On  the  other  hand,  however,  all 
of  Angstrom's  measures  are  not  available  for  the  reason  that  the 
identification  of  the  lines  as  produced  by  particular  elements 
does  not  appear  to  be  in  all  cases  absolutely  certain.  As  Ang- 
strom's measurements  are  in  ten-millionths  of  a  Paris  inch  they 
have  been  reduced  to  millionths  of  a  millimeter  by  multiplying 
them  by  the  constant  27-07. 

Ditscheiner's  measurements  agree  closely  with  those  of  Ang- 

•  DcDkachr.  Manch.  Acad.,  Bd.  vi'd,  1821-22. 

f  ADDalidelle  Univer.  Toacaoe,  1. 1,  1846  ;  also  Pogg.  Ann.,  Izii,  p.  609. 
1  L.  A  E.  Phil.  Mag.,  ntvi,  1846.  J  Loc  cit 

I  Traite  d'Optique,  tuI.  i,  p.  47.  ^  Pogg.  Ann.,  csexiii,  pi  489. 

•*  Sitsaogsberiohte  der  k.  k.  Akad.  der  Wiaa.,  Bd  1,  1864. 

f|  Pogg.  Add.,  CTiij  p.  497.  11  Pogg.  Aon.,  zcyiii,  p.  618. 
"}  Pogg*  Add.,  czTiii,  p.  641  aod  caaax,  p.  687.      1 1  Pogg.  Aon.,  czTiii,  867. 
%  Pogg.  Add.,  cxzii,  p.  684.  ***  Pogg.  Add.,  C3uclv,  p.  890. 
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Strom  after  undergoing  a  correction  which  depends  upon  the 
value  of  the  wave  length  of  the  more  refrangible  line  of  D.  This 
value  is  taken  bv  Ditscheiner  as  688*8,  the  wave  length  as  deter- 
mined by  Fraunhofer.  But  as,  for  the  reasons  above  mentioned 
I  consider  the  results  of  Angstrom  more  reliable,  I  have  taken 
his  value,  689*48,  in  place  of  that  of  Fraunhofer,  and  have  re- 
duced all  the  measurements  of  Ditscheiner  in  accordance  with 
this  assumption.  The  following  table  will  suffice  to  show  the 
agreement  between  the  two  series  of  measurements. 

Tablb  I. 


AofMfSm. 

DiflT. 

Angttrtfm. 

Dlttcbelner. 

Diff. 

687-49 
656-76 

687-81 

+0-32 

527-32 

527-42 

+O-I0 

656-66 

-o-ii 

523  69 
510-63 
51879 
517-66 

523-74 

+oo5 

619-17 
61T08 

l\^Z 

+0-55 
+042 

510-67 
5i8-73 

+0-04 
'fo-06 

616-33 

616-73 

+0-40 

5 1 7-70 

+0-04 

6i4-3i 

6i4-24 

-0-07 

5i7i5 

5i7-i5 

000 

6ia-34 

612-76 

+0-42 

492-33 

49222 

-0-01 

610-45 

610-82 

+0-36 

49i'4i 
489-50 
48755 

49I-4I 
469-54 
487-55 

o-oo 

5oo-o4 
5^943 

590-07 
56943 

•*-0'o3 

+004 
o-oo 

56i'99 

561-08 

+001 

486-52 

486-49 

-0'o3 

560-70 

560-77 

+0-07 

44o-8i 

44087 

•*-o-o6 

55910 

55913 

+oo3 

438  63 

438-75 

+0-12 

557-66 

557-77 

+0-II 

434-28 

434-34 

•fo-o6 

545-97 

546  o5 

+008 

432-78 

432-82 

+0-04 

54507 

545k)8 

+001 

43i-o3 

431-35 

•fo-32 

534-41 

53441 

o-oo 

397-16 

397-10 

-o-o6 

533-16 

533-29 

+0-I3 

393-59 

393-74 

+o'i5 

528-73 

528-79 

•K>o6 

A  number  of  Ditscheiner's  measurements  refer  to  lines  which 
cannot  certainly  be  identified  with  the  lines  produced  by  partic- 
ular elements.  These  lie  between  G  and  H  and  have  been  omit* 
ted  as  useless  for  our  present  purpose.  But  in  the  greater 
number  of  cases  the  wave  lengths  in  his  table  of  results  are  re- 
ferred directly  to  the  lines  given  in  Kirchhoff's  charts  which  not 
merely  enables  us  to  identify  them,  but  permits  us  to  obtain  the 
wave  lengths  of  the  intermediate  lines  by  interpolation.  The 
following  table  gives  the  corrected  values  of  all  the  wave  lengths 
measured  by  Ditscheiner  with  the  exception  of  those  between  G 
and  H,  and  of  those  of  the  nine  principal  lines  of  Fraunhofer 
which  are  given  in  Table  L*  For  these  I  have  taken  the  values 
given  by  Angstrom.  I  have  not  ventured  to  make  a  further  use 
of  Angstronrs  determinations  for  the  reason  that  it  is  only 
through  a  comparison  with  the  measurements  of  Ditscheiner  that 
they  can  be  identified  with  the  lines  upon  Kirchhoff's  scale.  In 
every  part  of  the  spectrum  excepting  that  between  C  and  D  the 
agreement  between  the  two  sets  of  measurements  appears  to  fall 
within  the  limits  of  the  errors  of  observation. 


•  Marked  in  Table  II  with  asterulca. 
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Table  IL 

Kirehhoff*! 

Wave 

Kirchhoir*! 

Wave 

KircbhofT'i 

Wave 

Kirehhoff'. 

Ware 

Une. 

Length. 

Line. 

LADgth. 

Line. 

Length. 
611-42 

Line. 

Length. 

A  4o4-5 

#761-20 

1242-6 

557-77 

1737-7 

2221-7 

474-34 

B  592-7 

#687-49 

1280-0 

55327 

1760-4 

6io-3o 

2233-7 

473-36 

C6941 

•656-77 

i3o3-5 

55i  i3 

J  777-5 

6o8-4i 

2250'0 

472-26 

711*4 

65200 
65o'o5 

i3o6-7 

550-70 

Wz 

606-91 

2264-3 

470-21 

710-6 
783-8 

1324-8 

548-13 

604-55 

23090 

467-07 

634o5 

13370 

54678 

1854-9 

6o3-a5 

24160 

46o63 

83 10 

62361 

1343-5 

546o5 

18671 

60226 

2436-5 

458-66 

849-7 

61972 

i35i-i 

545-08 

1873-4 

601-67 

24575 

456-81 

8662 

617  5o 

13670 

543.42 

1885-8 

60107 

24676 

455-71 

863-9 
874-3 

616-73 

1389-4 

54091 

1908-5 

49^-78 

2489-4 

453-73 

6i4-74 

i4io-5 

538-79 

1920-2 

2537-1 

450-56 

877-0 

614-24 

I42I-5 

537-52 

1960-8 

496-16 

2647-2 

45o-i3 

8849 

612-76 

1449-4 
1463-3 

534-4' 

1975-7 

49604 

2iJ66-3 

448-46 

» 

610-82 

533-29 

1983-3 

494-34 

26066 

446-00 

59814 

1492-4 

53o-22 

1989.5 

493-76 

26270 

444-65 

'D/310028 

#59004 

i5o6-3 

52879 

200 1-6 

492-22 

2638-5 

443-85 

Dy  I005-0 

589.74 

i5i5-5 

528-02 

20186 

4Iq-54 

2670-0 

442-29 

llto  1006-8 

•589.43 

E  1523-7 

•527-38 

2o4i-3 

26866 

440-87 

1029-3 
1096-1 

1 541-9 
15696 

62698 

2o58-o 

2721-6 

43875 

576.72 

623.74 

2067-1 

487  56 

2734-1 

437-80 

1102-9 

575-78 

15776 

623-09 

F  2080-0 

•486-52 

2776-7 

435-67 

II35-I 

571-51 

1 589- 1 

621.07 

521-32 

2103-3 

484-63 

2796-7 

43434 

II55-7 

568-70 

i6oi-7 

21 10-8 
2 1 48-9 

482-81 

2822-3 

432-82 

11742 

566  33 

1622.3 

61067 
61873 

480-66 

G  2854-7 

#43 1  03 

1200.6 

562.97 

1634-1 

2167-4 

47955 

28697 

430-37 

1207-3 

56198  1 

b  1648-8 

617-70 

2160-6 

479-23 

#397- 16 

1217-8 

560-77  1 

1655  6 

5i7'i5 

2187- 1 

47693 

H' 

#393-59 

1237-8     559-13 1 

1693-8 

5i4-65 

2201-9 

475-90 

1 

Table  II,  embracing  determinations  of  111  wave  lengths,  has 
served  as  the  basis  for  the  construction  of  the  interpolation  curves 
which  are  herewith  submitted  to  the  Academy. 

By  means  of  these  curves  the  values  of  the  wave  lengths  for 
everj  tenth  line  of  Kirchhoff's  scale  from  line  694  or  C,  to  line 
2854*7  or  G,  have  been  determined.  These  values  are  given  in 
the  following  table.  Similar  relations  cannot  at  present  be  found 
for  the  lines  between  A  and  B,  or  between  B  and  C,  on  account 
of  the  absence  of  the  requisite  measurements. 

Tablb  III. 


1! 

1 

2-70 
2-65 
2-60 
2-5o 
2-6o 
260 

2-4o 

2-3o 
2-3o 
2-3o 

ii 

i4 

5 

II 

II. 

609-72 
607-45 
6o6-5o 
6o355 
6or66 

^.^ 

595  no 
693-86 
592-16 

d 

e 
« 

1 

2-27 
195 
1-96 

ITs 

i-8o 
2-3o 
1-85 
I  70 
170 

U 

1000 
10 
20 
3o 
40 
5o 
60 
70 
80 

90 

1 

5i     (5 
51      5o 
5J      0 
51      )5 
51      )5 
5J      )5 
5J      )5 
5J      i5 
5'      55 
5-      \o 

8 

i 

Q 

1-65 
1-70 
1-65 
i-5o 
i-5o 
J -40 
1-40 
i-4o 
1-35 
i-3o 

700 

10 
20 
3o 
40 
60 
60 
70 
80 
90 

655  o5 
652-36 
64970 
647*  10 
644-60 
642- 10 
639-60 
63T20 
63490 
632-60 

800 

10 
20 
3o 

40 

5o 
60 
70 
80 
90 

63o-3o 
628-10 
626-00 
623-90 
621-86 
61967 

617-47 
616-62 
6 1 3-70 
611-69 

2- 20 
2-10 
2- 10 
205 
2-18 
2-20 

185 

192 

2-01 

1-97 

900 
10 
20 
3o 
4o 
5o 
60 
70 
80 
90 
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Table  III — (continued.) 


I- 

•55 
_« 

IIOO 
lO 

20 
3o 
4o 
5o 
60 
70 
80 
90 

I300 
10 

30  ; 

3o  i 
4o  I 
5o 
60  I 
70  ; 
80  I 
90I 
i3oo 

lO 

20 
3o 
4o 
5o 
60 

80  ' 

1400  I 
10  i 
ao 
3o 
4o 
5o 
60 
70 
80 

i5oo 
10 

30 

3o 
4o 
5o 


576*20 
574-75 
57335 
573-00 
57065 

566-80 
565-50 
564-30 
56390 
561-65 
560-45 
559-35 
558-05 
556-80 
555-60 
554-50 
553.30 
552-35 
55ii5 
550-36 
548-82 
547-47 
546-41 
545-10 
544-00 
543-17 
543-24 
54o-8o 
54o-io 
53883 
537-77 
536  43 
535-33 
534-43 
533-60 
533-66 
53i-5o 
53o-5o 
530.55 
538-60 
53-7-65 
53675 
535-95 
535- 10 


•45 
40 
35 
35 
35 

35 
35 

•3o 
3o 
3o 

35 

30 
ao 
20 

25 

20 
10 
20 
o5 
10 
0.79 
54 
35 
06 
3i 
10 
0-83 
093 

0-70 
i5 
06 
34 
■20 
0-80 
o83 
094 
116 
roo 
095 
0-95 
0-95 
0-90 
0-90 
o85 


(3 
I* 


60 

70 
80 

1600 
10 
20 

3o 
40 
5o 
60 
70 
80 

90 
1700 
10 
20 
3o 
4o 
5o 
60 
70 
80 

i8oo 
10 
20 
3o 
40 
5o 
60 
70 
80 

90 
1900 
10 
20 
3o 
4o 
5o 
60 
70 
80 
90 
2000 


Si 


524-25 
523-45 
522*70 
521-95 
521-20 
52o-5o 
519-75 
51905 
5i8-35 
517-65 
516-90 
5i6-i5 
5 1 5*45 
5i4-75 
5i4oo 
5c3'3o 
512-60 
5II-85 
5ii-i5 
510-45 
500-65 
508-95 
5o8-25 
507-55 
5o6  8o 
5o6i5 
5o5-5o 
5o4-8o 
5o4'io 
5o3-45 
502-75 
5o2  o5 
5oi-4o 
5oo-8o 
5oo»2o 
499-55 
498-9<5 
498*35 
497-55 
496-80 
496*10 
495-40 
494-55 
493-75 
49295 


0-85 
0-80 
0-75 
0-75 
0-75 
o  70 
0-75 
070 
070 
0-70 
0-75 
075 
070 
0-70 
0-75 
070 
0-70 
0-75 
070 
0-70 
0-80 
0-70 
0-70 
0-70 
075 
0-65 
0-65 
0-70 
0-70 
0-65 
070 
0-70 
0-65 
o-5o 
o-6o 
0'65 
0.65 
0-65 
0-65 
0-75 
0-70 
0-70 
0-85 
o-8o 
0-80 
0-90 


II 


20 
3o 
40 
5o 
60 
70 
80 

90 
2100 
10 
20 
3o 
40 
5o 
60 
70 
80 

90 
2200 
10 
20 
3o 
4o 
5o 
60 
70 
80 

90 
23oo 
10 
20 
3o 
4o 
5o 
60 
70 
80 

90 
2400 
10 
20 
3o 
4o 
5o 
60 


t^ 


492-05 
49i-a5 
490-50 
489-60 
488-80 
488  o5 
487-30 
486-46 
485-60 
484-85 
484-03 
483*77 
481-60 
481-00 
480-36 

47939 
47800 
47687 
476-36 
475-93 
47533 
47450 

473-70 
472-80 
47200 
471-15 
47o-3o 
46950 
468-70 
46795 
467-30 
466-45 
465-80 
465  1 5 
464-50 
463-85 
463-35 
463-65 
46a-o5 
461 -5o 
460-95 
46o-oo 
459*10 
458- a5 
45r35 
456- 5o 


o*8o 
0-75 
0-90 
0-00 
0.80 
0-75 
0-84 
086 
075 
o-8a 
i-a6 
1-17 
o-6o 
0*74 
0-97 
1-39 
im3 
061 
0-34 
063 

0-83 

080 

0-90 

080 

o85 
o85 
080 
0-80 
0-75 
0-75 
0-75 
0-65 
0-65 
0-65 
0-65 
0-60 
060 
0-60 
0-55 
0-55 
0-95 
0-90 
0-85 
0*90 
0-85 


70 
80 

35oo 
10 

30 

3o 

40 

5o 
60 
70 
80 

2600 


30 
3o 
40 
5o 
60 
70 
80 

9<5 

3700 

lO 

30 
36 
40 
5o 
60 
70 
80 

3800 
10 

30 

3o 

40 

5o 
60 
70 


1% 


455-65 
45480 
454-05 
453-30 
452  55 
45 1 -80 
45i-io 
45o-4o 

44975 
449-05 
448-40 
44770 
447-05 
446-40 
445-75 
445-10 
444-45 
44375 
443-05 
443-45 
441-75 
44i-i5 
440-55 
439-95 
439-35 
438  80 
438-35 
437-70 
437  10 
436- 5o 
435-90 
4353o 
43475 
434-30 
433.60 
433oo 
433-45 
43190 
43i-3o 
430-70 
43o-io 


o85 
0-85 
0-75 
0-75 
0-75 
0-70 
0-70 
o65 
0-70 
0-65 
0-70 
0*65 
0-65 
0-65 
0-65 
0*65 
0-70 
0*70 
0-60 
0-70 
0-60 
0-60 
0-60 
o-6o 
0-55 
0-55 
0-55 
o-6o 
060 
060 
060 
0-55 
0-55 
060 
0-60 
0-55 
o55 
o-6o 
060 
060 


To  find  the  wave  length  of  any  line  in  KirchhofF's  table,  or 
upon  his  chart,  from  Table  III,  it  is  only  necessary  to  employ  the 
simple  formula  r  =  X  -  ^^^  (x'  -  x)  aX 

in  which  l'  represents  the  wave  length  sought  and  x'  the  corres- 
ponding line  upon  KirchhofF's  scale;  ^  the  wave  length  of  the 
next  lower  line  «  in  Table  III,  and  aI  the  corresponding  differ- 
ence also  given  in  the  table.  It  is  not  necessary  in  any  case  to 
employ  second  differences.    The  following  table  will  serve  to 
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show  the  degree  of  accuracy  attainable  by  means  of  the  formula 
above  given  and  the  data  in  Table  IIL 

Tablb  IV. 


From  the  above  table  it  will  be  seen  that  wave  lengths  may 
usually  be  determined  correctly  in  the  6rst  decimal  place  when 
the  corresponding  line  upon  Kirchhoff's  scale  is  known  to  the 
tenth  of  one  millimeter.  From  Table  I  it  will  be  seen  that 
wave  lengths  as  determined  by  two  observers  diflfer  almost  al- 
ways by  several  units  in  the  second  decimal,  and  not  rarely  even 
in  the  first,  so  that  Table  III  will  give  results  within  the  proba- 
ble errors  of  observation.  It  must  however  be  remarked  that 
the  data  for  the  calculation  of  Table  III  have  not  been  equally 
numerous  for  equal  intervals  of  KirchhofF*s  scale,  and  the  table 
is  not  therefore  equally  reliable  in  all  its  parts.  New  measure- 
ments of  wave  lengths  are  needed  to  give  greater  precision, 
€8peciallv  between  the  numbers  890—1000  and  1030—1090. 

Kirchhoff  ^s  measurements  have  not  hitherto  been  extended 
beyond  the  line  G.    For  this  portion  of  the  spectrum  we  pos- 
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the  beautifal  photographic  charts  of  Mr.  Batherfard  extend- 
ing from  b  to  H'.  These  charts  are  not  however  at  present  avail- 
able for  the  determination  of  wave  lengths,  because  the  lines 
upon  them  beyond  Q  have  not  yet  been  identified  with  lines 
whose  wave  lengths  have  been  measured. 

The  very  numerous  measurements  of  Mr.  Huggins^  give  the 
relative  positions  of  a  great  number  of  spectral  lines  character- 
istic of  particular  elements.  To  give  these  measurements  a  real 
value  the  corresponding  wave  lengths  must  be  determined  as  in 
the  case  of  Kirchhoff 's  lines.  I  am  not  at  present  able  to  state 
to  what  extent  this  has  been  done,  or  whether  it  will  be  possible 
without  a  great  number  of  new  measurements  of  wave  lengths 
to  reduce  the  iftale-numbers  given  by  Mr.  Huggins  to  the  wave 
standard.  If  this  can  be  done,  we  shall  be  able  to  fill  up  the 
portion  of  the  spectrum  beyond  the  line  G  not  examined  by 
Airchhoff,  and  for  which  Ditscheiner's  measurements  are  not 
available.-)* 

In  any  event  the  tables  and  formula  above  given  will  enable 
an  observer  to  determine  the  wave  length  of  any  new  spectral 
line  bv  simple  comparison  with  Kirchhon^s  chart,  provided  only 
that  the  line  lies  between  B  and  G.  In  practice  I  suggest  that 
this  comparison  mav  be  readily  made  directly.  Let  for  example 
three  or  four  flint  glass  prisms  be  used  with  the  spectroscope  so 
as  to  give  an  amount  of  dispersion  approximately  equal  to  that 
of  Kirchhoff 's  apparatus.  If  now  a  scale  telescope  be  employed 
with  an  object  glass  of  about  18  inches  focal  length,  it  will  be 
easy  to  place  Kirchhoff 's  chart  in  such  a  position  that  the  re- 
flected image  of  any  small  portion  of  it  shall  be  in  the  field  of 
view  of  the  observing  telescope  at  the  same  time  with  the  direct 
image  of  the  part  of  the  solar  spectrum  containing  the  line  the 
wave  length  of  which  is  to  be  determined,  which  line  may  then 
also  be  brought  into  the  field  of  view  by  means  of  a  small  prism 
covering  a  part  of  the  slit  of  the  collimator  in  the  usual  manner. 
If  the  scale  telescope  be  provided  with  a  rectangular  prism 
placed  at  a  convenient  distance  from  the  object  glass  and  so  that 
the  hypothenuse  of  the  prism  shall  make  an  angle  of  46^  with 
the  vertical,  the  chart  may  be  laid  flat  upon  the  table  and  moved 
into  any  convenient  position.  Finally,  the  magnitude  of  the 
reflected  image  of  the  scale  may  be  reduced  at  pleasure  by  inter- 
posing a  concave  lens  and  suitably  varying  the  distance  of  the 
acale.  When  the  position  of  the  given  line  with  reference  to 
any  two  adjacent  lines,  or  to  any  scale  number  upon  Earchhoff 's 

*  Philosophical  Transactions  for  1864;  also  Poge.  Ann.,  cxxiv,  p.  276. 

f  Since  the  above  was  written  I  haye  sacceed^  b^  comparing  the  lines  apon 
Mr.  Huggins*  scale  with  those  upon  Eirchhoff 's  scale,  m  constructing  interpolation 
tables  for  the  former  similar  to  Table  III.  These  I  shall  hereafter  publisn  in  ez- 
tenso  together  with  the  waye  lengths  of  all  the  elements  giyea  bj  both  obeenrers. 
— W.G.    Noy.  let,  1866. 


Digitized  by 


Google 
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chart,  has  been  determined,  the  wave  length  may  be  found  from 
Table  III. 

The  determination  of  wave  lengths  by  the  method  of  com- 
parison which  I  have  explained  above,  is  analogous  to  the  de- 
termination of  the  place  of  a  star  by  comparison  with  that  of 
another  star  whose  place  is  known.  It  is  easy  to  see  that  when 
the  wave  lengths  of  a  sufficient  number  of  lines  have  been  de- 
termined with  accuracy  for  the  purposes  of  comparison,  the  wave 
length  of  a  given  line  may  be  found  with  verv  nearly  as  much 
precision  as  by  direct  measurement  with  a  ruled  glass.  For  in 
a  large  spectroscope  with  five  or  six  prisms  of  high  dispersivo 

[)0wer,  the  angular  separation  of  two  lines  differing  in  wave 
ength  by  only  a  single  millionth  of  a  millimeter,  is  so  great  that 
the  interval  may  be  readily  divided  into  hundredths.  Of  course 
the  magnitude  of  this  interval  for  the  same  system  of  prisms 
will  differ  in  different  parts  of  the  spectrum,  being  greatest  for 
the  most  refrangible  rays.  But  the  interval  will  always  be  suffi- 
cient to  give  us  the  advantage  of  determining  a  small  difference 
in  magnitude  by  the  measure  of  a  considerable  distance  in  space. 
To  the  best  of  my  knowledge  this  method  of  determining  wave 
lengths  is  new. 

The  spectroscope  enables  us  however  to  determine  wave 
lengths  by  another  method  which,  though  not  new  in  principle, 
has  not  received  the  attention  which  it  deserves,  and  has  been 
applied  in  practice  only  in  certain  cases.  I  refer  to  the  employ- 
ment of  the  interference  bands  of  Talbot,  an  application  first 
made  by  Esselbach*  in  the  measurement  of  the  wave  lengths  of 
the  ultra-violet  rays.  The  method  in  question  exhibits  an  ex- 
traordinary degree  of  precision  when  a  spectroscope  mih  several 
prisms  of  high  dispersive  power  is  employed,  since  in  this  case 
interference  plates  of  considerable  thickness  may  be  used  so  as 
to  produce  very  numerous  dark  bands.  By  measuring  the  num- 
ber of  bands  between  the  given  spectral  line  and  two  other  spec- 
tral lines  whose  wave  lengths  are  known,  the  wave  lengtn  of 
the  line  in  question  may  at  once  be  found.f  This  method  pos- 
sesses the  further  advantage,  that  by  employing  several  inter- 
ference plates  of  different  thicknesses  or  different  kinds  of  glass, 
a  number  of  independent  measurements  may  be  made,  the  mean 
of  which  may  be  taken.  A  number  of  observations  may  also  be 
made  with  a  single  plate  and  different  pairs  of  comparison  lines. 

The  chart  which  is  herewith  presented  to  the  Academy  must 
be  regarded  simply  as  a  first  approximation  to  a  normal  chart  of 
the  spectrum.  It  contains  187  lines,  the  wave  lengths  of  which 
have  been  accurately  determined.  The  chart  is  drawn  to  a  scale 
of  millimeters,  and  in  entering  the  lines  of  the  spectrum  upon 

*  Pogg.  Add.,  zcTJii,  618. 

t  See  MoUer's  Lehrbuch  der  Phjsik  und  Meteorologie,  Bd.  i,  p.  860. 
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it  each  millimeter  of  the  chart  corresponds  to  the  one-millionth 
of  a  millimeter  of  wave  length.  The  probable  error  of  measare- 
ment  in  determining  the  wave  length  does  not  usually  exceed 
one  or  two  ten-millionths  of  a  millimeter,  and  the  spectral  lines 
have  been  ruled  by  a  dividing  engine  upon  the  copper  plate  of 
the  engraver  so  as  to  be  correct  in  position  to  about  one-tenth  of 
a  millimeter  upon  the  chart.  The  substance  generating  each 
line  is  indicated  by  a  dotted  line  and  symbol  as  in  Kirchhoff's 
chart,  while  the  seven  principal  lines  of  Fraunhofer  are  denoted 
by  the  usual  letters.  In  order  to  permit  a  comparison  of  the 
lines  characteristic  of  different  elements  closely  related  to  each 
other  in  their  chemical  properties,  or  belonging  to  the  same  natu- 
ral groups,  several  impressions  of  the  scale  have  also  been  printed 
upon  a  single  sheet  parallel  to  each  other.  Upon  these  the  lines 
may  be  entered  by  nand.  Copies  of  the  scale  have  also  been 
printed  at  the  bottoms  of  large  sheets  so  as  to  permit  of  the  con- 
struction of  dispersion  curves.  The  comparison  of  the  wave 
lengths  of  the  spectral  lines  which  characterize  elements  belong- 
ing to  the  same  natural  family  may  hereafter  lead  to  interesting 
results,  but  at  the  present  time  it  is  difficult  to  institute  such  a 
comparison  for  the  reason  that  we  do  not  know  all  the  lines 
which  are  produced  by  any  one  element.  For  the  same  reason 
it  would  probably  be  impossible  at  present  to  determine  whether 
there  is  any  law  governing  the  wave  lengths  of  the  spectral  lines 
belonging  to  the  elements  as  regards  their  intervals  or  distribu- 
tion over  the  spectrum.  The  conviction  that  precise  knowledge 
of  these  and  similar  points  must  depend  upon  a  knowledge  of 
wave  lengths  and  not  merely  of  indices  of  refraction,  has  led  me 
to  make  this  first  attempt  to  form  a  normal  map  of  the  spectrum. 
As  a  first  attempt  merely  it  is  necessarily  imperfect,  but  my 
object  will  be  fully  attained  if  I  shall  have  succeeded  in  point- 
ing out  the  path  to  be  followed  in  the  future  discussion  of  the 
subject. 

My  grateful  acknowledgments  are  due  to  Prof.  J.  E.  Hilffard, 
under  whose  superintendence  most  of  the  curves  which  I  nave 
employed  for  interpolation  have  been  drawn  in  the  office  of  the 
Coast  Survey.  To  Mr.  S.  P.  Sharpies  I  am  also  indebted  for 
9iuch  assistance  in  the  work  of  computation. 

Cambridge,  July,  1866. 

Postscript, — Since  the  above  was  written  I  have  received  a 
second  paper  by  Ditscheiner*  on  the  wave  lengths  of  the  spec- 
tral lines,  m  which  the  author  gives  the  results  of  a  determma- 
tion  of  the  absolute  value  of  the  interval  between  two  succes- 
sive lines  of  the  grating  or  ruled  glass  surface  employed  by  him. 
When  this  value  is  used  the  wave  lengths  of  D|?  and  Da  become 

*  Sitzungsberichte  der  kaiserlichen  Akad.  der  Wissenichaflen,  Band  lii,  289. 
Am.  Jour.  Sci.— Secon©  Sbries,  Vol.  XLIII,  No.  137.— Jan.,  1867. 
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respectively,  as  measured  by  Ditscbeiner,  590*58  and  589*89, 
wbicb  are  0*49  and  0*46  bigber  tban  tbose  of  Angstrom  as  given 
in  Table  I.  Ditscbeiner  in  tbis  second  paper  bas  recomputed 
tbe  table  given  in  bis  first  memoir.  Tbe  results  are  mucb  bigber 
tban  tbose  of  Angstrom  or  tbose  given  in  my  reduction  of  Dits- 
cbeiner's  first  measurements,  tbe  average  difference  being  about 
0*4  of  one  unit.  The  close  agreement  of  tbe  two  sets  of  results 
given  in  Table  I  appears  to  me  a  sufficient  reason  for  adhering 
to  tbe  values  of  tbe  wave  lengths  employed  in  tbis  paper  as  data 
for  interpolation. 
Cambridge,  August,  1866. 


Art.  II. — John  Fi-ancis  Encke.* 

John  Francis  Encke,  born  Sept.  23, 1791,  was  tbe  youngest 
son  but  one  of  tbe  deacon  of  tbe  Jacobi  Church  in  Hamburg. 
Four  years  after  bis  birth  bis  father  died,  leaving  tbe  care  and 
tbe  education  of  eigbt  children  to^bis  mother,  a  lady  of  much 
worth,  and  happily  possessed  of  great  mental  energy. 

The  first  tutor  of  the  boy  was  Mr.  Hipp,  a  gentleman  possess- 
ing considerable  aptitude  for  mathematical  teaching;  ana  to  his 
bonor  be  it  spoken,  a  man  who  rendered  valuable  pecuniary 
assistance  to  the  orphan  and  moneyless  family.  Hipp  continued 
tbis  material  encouragement  to  young  Encke  even  alter  the  time 
that  be  entered  the  College  at  Hamburg,  well  known  as  tbe  Jo- 
baneum.  At  tbis  College,  then  under  the  directorship  of  Gurlitt, 
who  enjoyed  a  high  reputation  for  classical  learning,  the  boy- 
student  rapidly  advanced,  and  in  addition  tcTconsiderable  ability 
in  Latin  composition,  his  knowledge  of  Greek  was  sufficient  to 
enable  him  to  translate  and  enjoy  the  Lyricks  of  Pindar.  Not- 
withstanding, however,  this  early  classical  training,  when  tbe 
time  came  for  his  entrance  at  the  University,  Encke  resolved 
henceforth  to  devote  his  attention  mainly,  if  not  exclusively,  to 
the  study  of  astronomy. 

But  here  came  a  very  formidable  impediment;  there  were 
ample  funds  at  the  disposal  of  a  poor  clergyman's  son  for  a  theo- 
logical career,  but  none  for  the  prosecution  of  so  unusual  a  study. 
Nevertheless,  such  was  tbe  acknowledged  ability,  and  so  deter- 
mined was  the  inclination,  of  young  Encke,  that,  as  is  happily 
not  unusual  in  such  cases,  all  tbe  difficulties  yielded  at  length  to 
perseverance,  and  to  his  great  joy,  in  Oct.  1811,  be  found  him- 
self at  Gottingen,  and  a  student  under  the  celebrated  Gauss. 

The  very  newspapers  of  Hamburg  were  at  that  day  compulso- 
rily  printed  in  French  ;  as  a  condescension,  however,  or  as  an  in- 
sult to  the  inhabitants,  a  German  translation  was  added ;  in  a 

.  ♦  From  the  MonUily  Notices  of  the  Astronom.  Soc.  of  London,  1866,  p.  129. 
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like  spirit  even  the  university  matricula  of  the  old  "Georgia 
Angusta"  of  Gottingen  had  the  image  and  superscription  of  Je- 
rome Buonaparte  printed  upon  it.  No  wonder  then  that  neither 
Gauss  nor  astronomy  could  retain  the  young  student  at  hia 
books,  but,  obeying  the  impulse  which  animated  the  whole  heart 
of  Germany,  in  the  spring  of  1818  he  took  up  arms  and  marched 
to  Hamburg  for  the  rescue  of  his  country  from  the  domination 
of  the  French.  After  the  re-occupation  of  Hamburg  by  the  for- 
eigner, Encke  entered  the  Hanseatic  Legion,  then  in  process  of 
formation  in  Holstein  and  Mecklenburg,  and  there  he  served  as 
a  sergeant-major  in  the  horse  artillery  until  July,  1814.  In  the 
autumn  of  this  year  he  returned  to  Gottingen  and  to  his  astro* 
nomical  pursuits,  and  for  nearly  twelve  months  continued  a  dili- 
gent student  of  subjects  far  more  peaceable,  and  far  more  conge- 
nial to  his  turn  of  mind.  Nevertneless  the  return  of  Napoleon 
firom  Elba  once  more  finds  him  in  a  soldier's  uniform,  but  now 
only  for  a  short  period,  and,  happily,  for  the  last  time.  Water- 
loo and  its  consequences  restored  peace  to  France  and  to  Europe, 
and  young  Encke,  who  in  peace  had  no  taste  for  soldiership  and 
a  uniform,  returned,  for  tne  third  time,  to  Gottingen  and  to 
Gauss.  It  was  thus  in  the  midst  of  these  stirring  and  trouble- 
some events,  that  the  spirits  of  such  men  as  Franz  Encke  and 
Wilhelm  Struve  were  disciplined  and  matured. 

While  Encke  was  serving  as  a  lieutenant  of  artillery  in  the 
Prussian  fortress  of  Kolberg,  he  became  acquainted  with  the  cele- 
brated Lindenau,  at  once  astronomer  and  statesman,  and  after 
the  completion  of  his  studies  under  Gauss,  he  was  appointed,  by 
the  influence  of  the  former,  an  sssistant  in  the  Observatory  of 
Seeburg,  not  far  from  Gotha.  In  1820  he  became  Vice-director, 
and  in  1822  he  was  appointed  Director,  in  the  place  of  Lindenau, 
who  returned  to  his  political  career. 

It  was  at  Seeberg  that  Encke  commenced  and  completed  his 
important  work  on  the  "  Transits  of  Venus  in  1761  and  1769," 
published  at  Gotha  in  1822  and  1824.  He  also  matured  his  in- 
vestigation of  the  comet  of  1680,  and  of  the  remarkable  comet  of 
short  period  which  bears  his  name.  Zach's  Correspondence  and 
Lindenau's  Zeitschrifk,  about  this  period,  contain  many  evidences 
of  his  talents  and  his  industry.  During  his  directorship  of  the 
Observatory  at  Seeberg  he  was  elected  an  Honorary  Associate 
of  the  Royal  Astronomical  Society,  and  at  the  time  of  his  de- 
cease was  the  oldest  foreign  member  on  our  list.  In  1824  the 
Council  of  our  Society  awarded  to  Encke  their  gold  medal  for 
what  Mr.  Colebrooke,  the  President  of  that  day,  properly  desig- 
nated as  *'  the  greatest  step  that  had  been  made  in  the  astrono- 
my of  comets  since  the  verification  of  Halley's  Comet  in  1759." 
Encke  had  long  been  on  the  track  of  his  comet.  In  1818  he  had 
spcceeded  in  identifying  it  with  the  Comet  of  Mechain  and  Mes- 


Digitized  by 


Google 


12  John  Francis  Encke, 

Bier  in  1786,  and  again  with  the  comet  discovered  by  Miss  Her- 
schel  in  1795,  and  with  the  comet  of  Pons  in  1805.  The  result  of 
his  investigations  was,  that  this  comet,  which  astronomers  have 
agreed  to  designate  as  ^'Encke's  Comet''  (although  he  himself 
always  modestly  calls  it  the  Comet  of  Pons),  would  make  its  ap- 
pearance  again  in  1822,  although  it  would  not  then  be  visible  m 
Europe.  Accordingly  our  Society  had  the  gratification  of  pre- 
senting to  Mr.  Biimker  their  medal  for  its  discovery  at  Para- 
matta in  1822,  on  the  same  day  when  they  bestowed  a  similar 
mark  of  approbation,  as  we  have  already  stated,  on  Encke  him- 
self, for  its  prediction. 

It  was  in  these  Memoirs,  that  Encke  signalized  himself  by  his 
systematic  and  most  successful  application  o{  the  principle  of  least 
squares  to  a  number  of  astronomical  observations.  For  the  meth- 
od itself  we  are  mainly  indebted  to  Legendre  and  to  Gauss,  but 
for  the  first  exhibition  of  its  vast  practical  value,  we  are  indebted 
to  the  example  of  Eucke.  His  mind,  indeed,  seems  to  have 
been  preeminently  arithmetical,  delighting  in  the  orderly  and 
systematic  development  of  what  otherwise  and  to  many  would 
seem  an  inextricable  maze  of  figures.  Those  who  knew  him 
best  consider  that  he  probably  injured  the  generality  of  his  math- 
ematical analysis  by  the  fastidious  care  which  he  bestowed  upon 
its  symmetrical  arrangement. 

In  1825,  at  the  recommendation  of  Bessel,  Encke  was  appointed 
to  the  Directorship  of  the  Observatory  at  Berlin ;  the  Observa- 
tory itself  was  both  improperly  situated,  and  inadequately  sup- 
plied with  instruments,  but  ultimately,  at  the  suggestion  of  Hum- 
Doldt,  a  new  Observatory  was  erected  at  the  expense  of  the  Prus- 
sian government,  Encke  superintending  personally  both  its  con- 
struction and  its  interior  arrangements.  And  here,  for  eight  or 
ten  vears  after  its  completion,  he  continued  with  much  assiduity 
to  observe  both  with  the  Transit  Circle  and  the  Equatorial ;  biit 
his  natural  tastes  did  not  lie  in  instrumental  observations,  and 
after  the  discovery  of  numerous  small  planets  by  various  observ- 
ers, he  devoted  himself  with  much  success  to  the  investigation 
of  planetary  disturbances. 

The  labors  of  Encke  in  reference  to  the  comet  which  bears 
his  name  have  already  been  referred  to.  Having  carefully  taken 
into  account  the  perturbing  action  of  the  planets  on  this  comet 
during  several  successive  periods,  he  established  the  remarkable 
fact  that  there  is  some  extraneous  cause  in  operation  which  con- 
tinually diminishes  the  comet's  periodic  time.  This  is  evidently 
the  efifect  which  would  be  produced  if  the  comet  suffered  a  re- 
sistance from  moving  in  a  very  rare  ethereal  medium,  and  accord- 
ingly this  is  the  explanation  proposed  by  Encke,  and  at  present 
generally  accepted  by  astronomera 
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Encke  has  also,  as  already  mentioned,  devoted  special  atten- 
tion to  the  subject  of  the  perturbations  of  the  Minor  Planets. 

In  the  Appendix  to  the  Berliner  Jahrlmch  for  1887  and  1888, 
he  expounds  in  detail  the  method  of  calculating  these  perturba- 
tions which  had  been  long  used  by  himself  and  other  German 
astronomers,  and  which  was  originally  given  by  Gauss.  In  this 
method  the  perturbations  of  the  six  elements  of  the  orbit  are 
computed  for  successive  equal  intervals  of  time  by  means  of 
mechanieal  quadratures,  and  from  the  values  of  the  elements 
thus  found  lor  any  given  time,  the  co-ordinates  of  the  body  at 
that  time  are  determined. 

Now  this  method,  although  a  very  beautiful  one  in  theory,  is 
attended  with  the  disadvantage  of  requiring  the  determination 
of  double  the  number  of  unknown  quantities  that  are  really 
wanted,  and  the  calculations  which  must  be  gone  through  con- 
sequently become  excessively  long. 

As  the  number  of  the  known  minor  planets  became  larger, 
the  want  of  a  readier  method  of  computing  their  perturbations 
became  noore  and  more  pressing. 

Encke  was  thus  impelled  to  devise  a  mode  of  applying  the 
method  of  integration  by  quadratures  directly  to  the  differential 
equations  of  motion  of  the  disturbed  body,  and  he  published  an 
account  of  this  new  method  in  the  Proceedings  of  the  Berlin 
Academy  for  1851.  In  this  Memoir  he  refers  the  place  of  the 
body  to  rectangular  co-ordinates,  and  he  determines  the  pertur- 
bations of  its  movements  during  successive  short  intervals  of 
time  by  a  direct  computation  of  the  changes  produced  in  the 
three  co-ordinates  by  the  action  of  the  disturbing  planet. 

He  estimates  that  the  labor  of  computation  is  reduced  by  the 
new  method  to  less  than  one-half  of  that  required  by  the  method 
previously  employed. 

It  should  be  remarked  that  Prof.  G.  P.  Bond,  in  a  paper  which 
was  communicated  to  the  American  Academy  of  Arts  and  Sci- 
ences in  1849,  had  already  briefly  explained  a  method  of  calcu- 
lating perturbations  exactly  similar  in  principle  to  that  of  Prof. 
Encke,  but  the  latter  was  totally  unaware  of  the  existence  of 
this  paper  when  he  published  his  own  Memoir,  which  enters 
much  more  fully  into  the  practical  details  of  the  method,  and 
gives  greater  prominence  to  the  importance  of  it  as  applied  to 
the  case  of  the  minor  planets. 

By  astronomers  of  the  present  day  it  is  possible  that  Encke 
may  be  most  highly  estimated  for  the  vast  improvements  which 
he  introduced  into  the  Berlin  Ephemeris.  The  history  of  astro- 
nomical ephemerides  is  not  a  little  varied  and  curious;  a  concise 
account  of  it  will  be  found  in  the  fourth  volume  of  the  Memoirs 
of  the  Royal  Astronomical  Society,  on  the  occasion  of  the  coun- 
cil of  the  Society  presenting  Encke,  through  their  President, 
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with  a  gold  medal,  for  the  part  which  he  had  taken  in  the  im- 
provement of  the  Berlin  Ephemeris.  Our  own  Nautical  Alma- 
nac, at  that  day,  viz.  in  1880,  had  fallen  or  had  remained  greatly 
behind  the  requirements  of  astronomerB;  but  in  speaking  of 
the  merits  of  the  foreign  Ephemeris,  the  report  of  tne  Council 
runs  as  follows:  ''A  gold  medal  has  been  voted  to  Professor 
Encke  for  the  suf)erb  Kphemeris  of  Berlin.  It  would  be  super- 
fluous to  dwell  upon  the  merits  of  this  well-known  work,  which, 
far  outstripping  all  rivalry,  must  be  considered  as  the  only 
Ephemeris  on  a  level  with  the  present  wants  of  the  sciences. 
On  presenting  the  medal,  Sir  James  South,  the  President,  adds, 
"  W  ith  the  berlin  EphanmSy  an  observatory  scarcely  wants  a 
single  book ;  without  it,  every  one."  It  would,  however,  be  dis- 
loyal, though  in  anv  other  aspect  it  may  be  needless,  not  to  add 
that  what  has  just  been  said  of  the  Berlin  Ephemeris  of  1830, 
may  with  equal  truth  be  predicated  of  the  I^autical  Almanacs 
from  1834  to  the  present  date;  nevertheless  the  first  impulse 
came  from  Encke  and  Berlin. 

Many  other  labors  of  Encke  may  also  be  found  in  the  Me* 
moire  and  Monthly  Reports  of  the  Berlin  Academy,  in  the  As- 
tronomische  Nachrichten,  and  in  four  volumes  of  the  Berlin  Ob- 
servations. He  is  also  well  known  by  the  publication  of  several 
excellent  speeches,  and  especially  for  a  memorable  Hoge  on  the 
celebrated  Bessel. 

Encke  visited  England  in  the  autumn  of  1840,  in  order  to  be 
present  at  the  meeting  of  the  British  Association,  and  for-  the 
purpose  of  inspecting  the  English  Observatories.  His  account  of 
that  journey  is  a  testimony  of  the  deep  and  pleasing  impression 
which  his  hearty  reception  in  Englana  left  upon  his  memory. 

In  1859  Encke  suffered  from  an  apoplectic  fit,  and  foreseeing 
the  commencement  of  disease  of  the  brain,  he  obtained  leave  of 
absence  from  his  Observatory  in  thQ  spring  of  1863.  In  the  au- 
tumn of  the  same  year,  finding  a  recurrence  of  the  same  symp- 
toms, and  knowing  what  they  implied,  with  a  brave  heart,  the 
now  aged  man  explained  his  forebodings  to  a  physician,  and  at 
once  placed  himself  under  his  care  in  an  institution  for  diseases 
of  the  brain  at  Kiel.  At  the  commencment  of  1864  he  requested 
permission  to  be  relieved  from  all  astronomical  work,  and  until 
the  time  of  his  decease,  continued  to  live  in  a  quiet,  happy  state 
of  mind,  in  the  midst  of  his  family,  at  Spandau,  near  Berlin. 

Encke,  during  the  forty  years  of  his  professorship  at  Berlin, 
impressed  the  form  and  bent  of  his  mind  upon  many  pupils, 
who  have  ably  contributed  their  share  in  the  progress  of  astro- 
nomical knowledge.  There  is  no  greater  proof  of  the  real  worth 
of  a  teacher,  than  when  his  pupils  speak  well  and  lovingly  of 
him.  They  see  the  man  in  his  weakness  and  in  his  strength. 
So  it  fisired  with  Encke.    They  bear  strong  and  uniform  testi- 
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monj  to  his  eminent  frankness  and  trnthfalness ;  his  labors, 
they  say,  were  incessant,  his  recreations  few ;  he  was  simple  in 
his  manners,  and  in  all  his  habits  temperate.  Towards  his  co* 
adjutors  and  assistants  he  showed  a  severe  judgment,  but  he  set 
them  a  severer  example.  A  man  such  as  this,  absorbed  in  bis 
work,  and  shutting  himself  away  from  the  outer  world,  was  likely 
to  be  sometimes  abrupt,  or  laconic,  or  even  incautious,  in  his  ut- 
terances ;  these  utterances,  from  their  bluntness  or  their  truth- 
fulness, occasionally  gave  oflfense,  and  involved  Encke  in  trouble. 
As  age,  however,  grew  upon  him  he  became  more  gentle  in  his 
manners,  and  softer  in  his  address ;  and  in  the  presence  of  those 
whom  he  knew  and  trusted,  the  old  man  would  sometimes  review 
his  own  life,  and  urge  his  favorite  pupils  to  draw  from  his  own 
experience  lessons  of  moderation  and  self-restraint,  both  in  pass- 
ing their  judgments  on  the  labors  of  others,  and  in  the  amount 
of  labor  whicn  they  felt  it  their  duty  to  exact  from  themselves. 
There  occurs  but  one  more  question  regarding  this  great  and 
venerable  man ;  the  writer  of  this  memoir  gladly  adopts  this  lan- 
guage, great  and  venerabkj  because  they  are  the  very  words  se- 
lected by  men  who  served  him  long  and  who  knew  him  well, 
and  who  are  themselves  doing  good  public  service  in  their  own 
day.  It  is  well  known  that  great  theological  activity,  not  to  say 
theological  strife,  surrounded  Encke  and  every  other  intellectual 
thinker  in  Oermany ;  it  may  not,  perhaps,  concern  us,  simply  as 
students  in  Astronomv,  but  it  cannot  fail  to  interest  us  as  men, 
to  know  what  effect  this  independence  of  thought  and  boldness 
of  expression  had  upon  the  spirit  of  a  man,  whose  name  will  for 
ever  be  associated  with  some  of  the  noblest  and  furthest-reaching 
efforts  of  the  human  mind.  In  reply  to  this  question,  we  are 
told  by  those  who  knew  him  intimately,  that  Encke  retained 
through  life  the  strength  and  simplicity  of  bis  early  faith;  and  we 
also  learn  that  he  was  heard  repeatedly  to  say,  that  one  of  the 
greatest  pleasures  of  his  life  was  derived  from  the  fact,  that  one 
of  his  sons  had  become  a  minister  of  the  Gospel.  c.  P. 


Abt.  IIL — Sketch  of  the  Geology  of  Northeastern  Dakota^  with  a 
notice  of  a  short  visit  to  the  celArated  Pipestone  Quarry;  by  P.  V. 
Haydek. 

The  object  of  this  note  is  simply  to  record  some  observations 
on  the  geology  of  Northeastern  Dakota,  made  by  me  in  October 
last,  together  with  an  account  of  a  short  visit  to  the  celebrated 
Pipestone  quarry.  No  positive  inference  is  drawn  as  to  the  age 
of  the  rocks  in  which  the  pipestone  layer  is  located,  from  the 
fact  that  no  well-defined  organic  remains  could  be  found.  There- 
fore certain  facts  are  noted  down  with  the  hope  that  they  may 
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hereafter  aid  in  the  solution  of  the  problem  of  their  age,  inas- 
much as  their  geographical  distribution  seems  to  be  quite  ex- 
tended. 

In  October  last,  after  my  return  from  a  tour  of  exploration  to 
the  "Mauvaises  Terres"  or  "Bad  Lands"  of  White  river,  I  took 
advantage  of  an  opportunity  that  presented  itself  to  visit  some 
portions  of  Dakota  Territory  on  the  north  side  of  the  Missouri 
river  not  hitherto  examined  by  me.  I  there  made  my  start- 
ing point  the  village  of  Yankton,  the  capital  of  Dakota  Terri- 
tory, located  on  the  Missouri,  about  twelve  miles  above  the 
mouth  of  the  James.  At  this  point  we  observed  a  large  expo- 
sure of  the  yellow  calcareous  marl  beds  of  No.  3,  Niobrara  Di- 
vision, forming  along  the  river  nearly  vertical  bluflFs,  extending 
sometimes  several  miles.  The  rock  varies  in  texture  from  a 
nearly  white,  soft  chalk,  much  like  our  chalk  of  commerce,  to  a 
somewhat  compact  limestone  which  is  used  for  burning  into  lime 
and  for  building  purposes.  Thick  beds  of  this  chalk  present  a 
marked  rust  color  from  the  presence  of  a  greater  or  less  amount 
of  the  peroxyd  of  iron ;  otherwise  it  could  hardly  be  distin- 
guished from  the  chalk  of  Europe,  and  without  doubt  would 
serve  the  same  economical  purposes.  The  organic  remains  found 
here  are  not  very  numerous  in  species.  The  most  abundant 
shell  is  the  Ostrea  congesta  Conrad,  which  seems  to  have  been 
as  gregarious  and  to  have  aggregatf3d  together  much  in  the  same 
way  as  the  little  oyster  which  is  exposed  when  the  tide  recedes 
along  the  shores  of  the  Sea  Islands  of  South  Carolina.  Near 
the  base  of  No.  3,  there  are  layers  of  rock  several  feet  in  thick- 
ness, made  up  almost  entirely  of  one  or  more  species  of  Inoce- 
ramus,  one  of  which  has  been  identified  as  L  problematicus.  The 
fish  remains  are  quite  numerous,  diffused  throughout  the  rock. 
Fragments,  consisting  of  jaws,  ribs  and  scales,  are  found  in  the 
greatest  abundance^  and  Mr.  Propper,  a  resident  of  Yankton  has 
succeeded  in  securing  some  nearly  perfect  specimens  (unde- 
scribed)  from  the  quarries  there.  This  group  of  rocks  extends 
for  four  hundred  miles  along  the  Missouri  river,  and  I  am  con- 
vinced that- when  carefully  studied,  it  will  be  found  to  represent 
the  White  Chalk  beds  of  Europe,  and  be  employed  for  similar 
economical  purposes. 

The  Cretaceous  rocks  of  the  Missouri  river  have  been  num- 
bered in  the  order  of  superposition,  Nos.  1,  2,  8,  4,  5,  and  all 
of  these  divisions  have  been  located  in  the  geological  scale  by 
the  unmistakable  evidence  of  their  organic  remains.  We  find 
therefore  that  this  portion  of  Dakota  is  occupied  exclusively,  or 
nearly  so,  by  the  middle  member  of  the  Cretaceous  series.  The 
soft  and  yielding  nature  of  No.  3  is  well  shown  by  the  topo- 
graphical features  of  the  country,  where  all  the  slopes  are  gentle 
in  tneir  descent,  and  for  the  most  part  covered  with  a  thick 
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growth  of  grass;  for  the  soil  which  is  composed  of  the  eroded 
materials  of  this  group  is  quite  fertile,  and  in  ordinary  seasons 
produces  excellent  crops,  and  is  especially  adapted  to  the  growth 
of  cereals. 

From  Yankton  our  course  was  nearly  norths  up  the  west  side 
of  James  river.  Our  path  led  over  a  gently  rolhng  prairie  for 
sixty-five  miles,  with  not  a  tree  or  a  bush  to  greet  the  eye^ 
There  were  no  cut  bluffs  along  the  little  streams  over  which  we 
passed ;  the  sides  of  the  hills  b6rdering  the  valleys  sloping  at 
a  very  moderate  angle,  and  being  coverra  with  a  thick  growth 
of  gras&  No  rocks  were  seen  in  place  until  we  arrived  at  Focft 
James,  about  twelve  miles  below  the  mouth  of  Firesteel  cree^f- 
#t  branch  of  James  river.  Erratic  rocks  of  all  sizes  and  texture 
were  visible  on  the  surface  everywhere,  more  especially  in  the 
valley  of  James  river  and  its  tributaries. 

At  this  point  on  James  river,  uncovered  by  the  scooping  out 
of  the  valley,  is  a  large  exposure  of  reddish  variegated  quartz- 
ites,  difTering  somewhat  in  structure  and  appearance  from  any 
rocks  hitherto  observed  by  me  on  the  Upper  Missouri^  They 
cover  a  considerable  area  in  the  valley  of  the  James  at  certain 
localities,  but  nowhere  are  they  exposed  at  a  thickness  of  more 
than  twenty  or  thirty  feet  Indeed  they  have  been  much  worn 
by  water^  so  that  they  project  above  the  surface  in  large  square 
masses,  suffgesting  to  one  in  the  distance  #village  of  log  houses. 

The  rocks  are  mostly  reddish  and  flesh^colored  quartzites,  so 
compact  that  the  lines  of  stratification  are-  nearly  obliterated. 
They  also  api>ear  to  be  metamorphic.  There  is,  however,  a  hor« 
izontal  as  well  as  a  vertical  fracture,  and  the  horizontal  fracture 
breaks  across  what  appear  to  be  original  laminae  of  deposition. 
These  lines  or  bands  are  seldom  horizontal ;  but  much  waved 
and  inclined,  as  if  the  materials  had  been  deposited  in  shoal  or 
troubled  waters.  The  illustrations  of  ripple  or  wave  markings 
in  these  rocks  are  very  numerous  and  lieautiful.  There  is  con- 
siderable variety  in  the  texture  of  the  rock ;  some  of  it  is  a  very 
fine,  close-grained  quartzite,  so  that  when  worn  by  water  it  pre- 
sents a  smooth  glistening  surface  like  glass.  Again  it  is  filled 
with  small  water- worn  pebbles,  forming  a  fine  pudding  stone; 
again  there  are  layers  or  siliceous  sandstone,  whioh  separate  into 
slabs  varying  from  one  fourth  of  an  inch  to  several  inches  in 
thicknesa  This  rock  is  very  useful  for  building  purposes,  and 
has  been  employed  at  this  point  by  the  U.  S.  army  officers  in 
erecting  the  numerous  buildings  that  constitute  the  fort.  I 
looked  diligently  wherever  the  rock  had  been  quarried,  for  some 
traces  of  organic  remains,  but  none  were  visible.  Besting  upon 
the  quartzite  at  this  locality,  is  a  bed  of  black  plastic  clay,  pre- 
cisely like  No.  2  Cretaceous,  as  seen  along  the  Missouri  river 
near  the  mouth  of  the  Vermilion.     I  found  no  fossils  in  thia 
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rock,  bat  tbere  were  nnmerous  specimens  of  selenite  in  crystals^ 
which  charaaerize  it  in  other  localities.  Besting  on  No.  2  is  the 
Chalicy  marl  of  No.  8,  not  differing  in  structure  from  the  same 
rock  before  described  as  occurring  at  Yankton  on  the  Missouri 
river.  It  here  contains  an  abundance  of  its  characteristic  fossil^ 
OMirta  eongesta.  The  thickrvess  exposed  is  about  fifty  feet,  but 
from  an  examination  of  the  slope  above,  I  estimated  its  entire 
thickness  at  this  point  at  from  80  to  100  feet 

The  formations  at  this  locality,  in  descending  order,  are  a» 
follows :  a.  Yellow  chalky  marl  No.  3 ;  b.  Black  plastic  clay  with 

t^lenite  crystals,  undoubtedly  No.  2 ;  c.  Beddish  and  rose-colored 
uartzites. 

From  Fort  James  we  again  proceeded  across  the  undulating 
prairie,  in  a  direction  a  Iiitle  south  of  east,  about  65  miles,  to 
Fort  Dakota,  at  Sioux  Falls,  on  the  Big  Sioux  river.  Nothing 
of  especial  interest,  in  a  geological  point  of  view,  met  our  eye 
except  a  small  exposure  of  the  reddish  quartzite  in  the  valley  of 
Vermilion  river.  The  soil  of  the  prairie  over  which  we  passed, 
and  also  the  superficial  deposits  as  shown  along  the  streams, 
gave  unmistakable  evidence  that  the  surface  features  of  all  this 
region  are  due  to  the  wearing  away  of  the  Cretaceous  rocks  Nos. 
2  and  8,  and  that  they  are  the  immediate  underlying  formations. 
The  most  characteristic  features  which  met  the  eye  everywhere, 
were  the  boulders  wfalfeh  cover  large  areas  so  thickly  as  to  rea* 
der  eulti  vation  impossible  until  they  are  removed.  These  rocks, 
however,  will  be  found  to  be  very  useful  to  future  settlers  for 
building  and  other  economical  purposes. 

At  Sioux  Falls  there  is  a  remarkable  exhibition  of  the  same 
red  and  variegated  quartzites  described  at  James  river.  They 
are  here  exposed  only  in  the  valley  of  the  river  by  the  removal 
of  the  8U|)erincumbent  Cretaceous  rocks.  The  falls  are  five  or 
six  in  number,  extending  a  distance  of  half  a  mile,  and  have  a 
descentof  110  feet  in  all,  forming  the  most  valuable  water  power 
I  have  ever  seen  in  the  west.  About  ten  feet  from  the  top  of 
the  rocks  as  seen  at  this  locality,  is  a  layer  of  steatitic  material, 
mottled,  gray  and  cream -color,  very  soft,  about  12  inches  thick, 
which  is  used  sometimes  for  the  manufacture  of  pi{>es  and  other 
Indian  ornaments.  When  the  quartzites  have  been  subjected 
to  the  attrition  of  water,  they  present  the  same  smooth  glassy 
surface  as  before  mentioned.  There  are  also  beds  of  pudding 
atone,  and  the  most  beautiful  illustrations  of  wave  and  ripple 
markings  that  I  have  ever  observed  in  my  geological  explora* 
lions. 

I  was  unable  to  discover  any  well  defined  fossils,  but  wher* 
ever  the  surfaces  of  the  rocks  had  been  made  smooth  by  the 
attrition  of  water,  quite  distmct  rounded  outlines  of  whatap- 
peared  to  be  bivalve  shells  could  be  seen,  so  numerous  that  the 
rocks  must  have  been  charged  with  them.    The  matrix  is  so 
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dose  grained  and  faard^  that  on  breaking  the  rock  no  trace  of 
the  fossil  could  be  found.    I  am  confident,  however,  that  the 
rock  is  tilled  with  organic  remains,  bat  they  cannot  now  be  sep-  • 
orated  from  the  niatnx  so  as  to  be  identified. 

From  Sioux  Falls  to  the  celebrated  Pipestone  quarry,  the  dis* 
tanoe  is  jui^t  40  miles,  measured  with  an  odometer.  Direction 
a  little  east  of  north.  We  passed  over  a  similar  undulating 
prairie,  with  but  one  small  tree  along  the  route,  and  but  one  rock 
exposure,  and  tliat  occurs  about  four  miles  south  of  the  quarry.' 
The  rock  is  a  very  hard  quartzite,  composed  largel  v  of  water* 
worn  pebbles,  quartz,  jasper,  small  clay  nodules,  chalcedony ; 
some  of  the  rock  is  a  quartzose  sandstone,  other  portions  are 
fine  grained  siliceous  rock.  It  lies  in  regular  layers  or  beds,  dip* 
ping  at  an  angle  of  about  5^,  80°  S.  of  R* 

On  reaching  the  source  of  the  Pipestone  creek,  in  the  valley 
of  which  the  Pipestone  bed  is  located,  I  was  surprised  to  see 
how  inconspicuous  a  place  it  is.  Indeed,  had  I  not  known  of 
the  existence  of  a  rock  in  this  locality  so  celebrated  in  this  rcr 
gioD,  I  should  have  passed  it  by  almost  unnoticed.  A  single 
glance  at  the  red  quartzites  here,  assured  me  that  these  rocks 
were  of  the  same  age  with  those  before  mentioned  at  James  and 
Vermilion  rivers,  and  at  Sioux  Falls.  The  layer  of  Pipestone 
is  about  the  lowest  rock  that  can  be  seen.  It  rests  upon  a  gray 
quartzite,  and  there  are  about  five  feet  of  the  same  gray  quart* 
zite  above  it^  which  have  to  be  removed  with  great  labor  be- 
fore the  Pipestone  can  be  secured.  About  300  yards  from  the 
Pipestone  exposure  is  an  escarpment,  or  nearly  vertical  wall  of 
vari^^ted  quartzite,  extending  directly  across  the  valley.  Each 
end  of  the  wall  passes  from  view  beneath  the  superficial  oover« 
ing  of  the  prairie.  It  is  about  half  a  mile  in  length.  About  a 
quarter  of  a  mile  farther  up  the  valley  there  is  another  small  es* 
carpment,  so  that  the  entire  thickness  of  the  rock  exposed  at 
this  point  is  about  60  feet.  Not  a  tree  can  be  seen ;  only  a  few 
small  bushes  growing  among  the  rocks.  There  is  a  little  stream 
of  clear,  pure  water  flowing  from  the  rocks,  with  a  perpendic* 
nlar  fall  of  about  30  feet,  forming  a  beautiful  cascade.  The  evi*' 
dences  of  erosion  were  very  marked,  and  the  question  arose— 
bow  could  all  the  materials  which  must  once  have  existed  here 
joined  on  to  these  walls,  have  been  removed,  except  by  a  stream 
mach  larger  and  more  powerful  in  its  erosive  action  than  the 
one  at  present  Bowing  here?  There  is  a  slight  inclination  of  the 
beds  from  I''  to  8^  about  16°  S.  of  E. 

About  200  yards  southeast  of  the  auarry  are  five  massive 
boulders,  composed  of  a  very  coarse  nesh-colored  feldspathio 
granite,  very  much  like  that  which  forms  the  nucleus  of  the 
Black  Hills. 

*  I  Rin  greatly  indebted  to  Col.  Knox,  oommandant  of  Fort  Dakota,  at  Sions 
TtJh,  for  important  facilities  io  my  examinations. 
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The  first  detailed  acoount  of  the  Pipestone  qaarry  that  I  have 
been  able  to  find,  is  that  of  Gatlin,  in  this  Journal,  [1],  xxxviii. 
In  Nicollet's  exoellent  report  there  is  a  much  more  careful  and 
accurate  description  of  the  rock  and  the  locality,  but  neither 
of  these  gentlemen  hint  at  the  probable  geological  age.  The 
first  attempt  to  determine  the  age  of  the  rooks  in  which  the 
Pipestone  is  located,  was  made  by  Prof.  Hall,  in  a  paper  read 
before  the  American  Philosophical  Society  not  long  since.  In 
that  paper  he  regards  them  as  of  the  same  age  with  the  fiuro* 
nian  rocks  of  Canada  and  Lake  Superior. 

At  the  time  Mr.  Oatlin  made  his  visit  to  the  quarry  he  sent 
a  portion  of  the  pipestone  to  Prof.  G.  T.  Jackson,  of  Boston,  for 
analysis.  Prof.  J.  gave  it  the  name  of  Gatlinite,  with  the  fol^- 
lowing  composition : 

Water,        -            -  -            -            -       8'4 

Silica,                 -             ,  .            .            48-2 
Alumina,     -----      28*2 

Magnesia,          -            ^  -            -              0*0 

Peroxyd  of  iron,      -  -            -            -        6*0 

Oxjd  of  manganese,      ^  .            .             0-6 

Garbonate  of  lima,  «-            -            -2*6 

Loaa  (prohablj  magnesia),  -            -             1*0 

100 

The  Pipestone  layer,  as  seen  at  this  point,  is  about  11  inches 
in  thickness,  only  about  2^  inches  of  which  are  used  for  manu* 
faeturing  pipes  and  other  ornaments.  The  remainder  is  too  im- 
pure, slaty,  fragile,  &a  This  rock  possesses  almost  every  color 
and  texture^  from  a  light  cream  to  a  deep  red,  depending  upon 
the  amount  of  peroxyd  of  iron.  Some  portions  of  it  are  soft^ 
with  a  soapy  feel,  like  steatite,  others  slaty,  breaking  into  thia 
flakes;  others  mottled  with  red  and  gray.  A  ditch  from  four  to 
MX  feet  wide  and  about  600  yards  in  length,  extending  partly 
across  the  valley  of  Pipestone  creek,  reveals  what  has  thus  far 
been  done  in  excavating  the  rock.  There  are  indications  of  an 
unusual  amount  of  labor  on  the  part  of  the  Indians  in  former 
years  to  secure  the  preeious  material. 

This  rock  has  been  used  for  many  years  past  by  the  Indians 
of  the  Northwest  for  the  manufacture  of  pipes,  and  it  was  form** 
erly  the  custom  of  some  of  the  tribes  to  make  the  locality  an 
annual  visit  to  secure  a  portion  of  the  preeious  material.  They 
placed  a  higher  value  on  the  rock,  because,  while  being  so  firm 
in  texture  it  is  so  easily  wrought,  and  because  they  could  make 
far  more  bcaaliful  and  showy  pipes  than  from  any  other  mate- 
rial  known  to  them.  Besides,  this  was  and  is  now,  the  only 
locality  from  whence  the  true  pipestone  can  be  obtained,  and 
the  labor  is  so  great  in  throwing  on  the  five  feet  of  solid  quartz- 
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ke  that  rests  upon  it,  that  the  rock  has  always  been  rare.  For 
a  mile  or  two  before  reaching  the  quarry  the  prairie  is  strewed 
with  fragments  that  have  been  cast  away  by  pilgrims. 

Nearly  all  of  our  writers  on  Indian  history  have  invested  this 
place  with  a  number  of  legends  or  myths.  They  have  rep* 
resented  the  locality  as  having  been  known  to  the  Indians  from 
remote  antiquitv.  All  these  notions,  1  am  convinced,  will  dis* 
appear  defore  the  light  of  a  careful  investigation  of  the  facts. 
It  is  quite  probable  that  the  rock  has  not  been  known  to  the  In* 
dians  more  than  eighty  or  one  hundred  years,  and  perhaps  not 
even  as  long  a  periocL  I  could  not  find  a  trace  of  a  stone  im* 
plemeat  in  the  vicinity,  nor  could  I  hear  that  any  had  ever 
Deei^found;  and  indeed  nothing  could  be  seen  that  would  lead 
one  to  suppose  that  the  place  had  been  visited  for  a  longer  per 
nod  than  fifty  years.  All  the  excavations  could  have  been 
made  within  that  time.  There  are  many  rude  iron  tools  scat* 
tered  about,  and  some  of  them  were  taken  out  of  the  ditch  last 
summer  in  a  complete  state  of  oxydation. 

Again,  it  does  not  appear  that  in  the  mounds  which  have  been 
opened  in  the  Mississippi  valley  so  extensively,  any  trace  of  this 
rock  has  ever  been  found.  It  is  well  known  that  the  pipe  is  the 
most  important  of  the  dead  man's  possessions  and  is  almost  in- 
-variably  buried  with  the  body,  and  if  a  knowledge  ef  this  rook 
had  extended  back  into  the  stone  age,  it  is  almost  certain  that 
some  indications  of  it  would  have  been  brought  to  light  in  the 
vast  number  of  mounds  that  have  been  open^  in  the  valley  of 
the  Mississippi.  Pipes  and  other  ornaments,  made  from  steatite, 
have  been  in  use  among  Indians  from  the  earliest  indications  of 
their  history,  and  they  are  still  manufactured  from  this  material 
on  Ihe  Pacific  <coast 

STow  the  question  arises  as  to  the  age  of  the  rocks  we  have 
attempted  to  describe  and  which  include  the  pipestone  layer. 
Owisg  to  the  absence  of  well  defined  organic  remains,  the  prob- 
lem  becomes  a  difficult  one.  Their  exceedingly  close-grained, 
compact,  apparently  metamorphic  character,  would  direct  one's 
attention  to  the  older  rocks,  perhaps  some  member  of  the  Azoic 
series;  but  if  the  impressions  seen  at  Sioux  Falls  are  those  of 
bivalve  shells,  we  must  look  higher  in  the  scale.  But  in  order 
that  we  may  Arrive  at  an  approximate  conclusion,  let  us  look  at 
the  Reology  of  the  surrounding  country. 

We  already  know  that  the  limestones  of  the  upper  Coal  Meas* 
ures  are  exposed  at  Omaha  City,  and  continue  up  the  Missouri 
river  to  a  point  near  De  Soto,  almost  twenty  miles  farther,  where 
they  pass  from  view  beneath  the  bed  of  the  river.  Overlapping 
them  is  a  coarse  sandstone  composed  of  an  aggregation  of  parti- 
cles of  quartz  cemented  with  the  peroxyd  of  iron.  This  assumes 
every  color  from  a  deep  dull  red  to  a  nearly  white.    The  layers 
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or  deposition  are  very  much  inclined  and  distorted.  Near  Block* 
bird  hill  numerous  dicotjriedonous  leaves  have  been  found,  and 
many  of  these  plants  occur  in  a  quartzite  so  close-graine*!  that 
the  lines  of  stratification  nre  nearly  or  quite  obliterated,  yet  the 
impressions  are  distinct^  This  quartzit ;  forms  a  valuable  quarry 
near  Sioux  City.  The  coal  seam  included  in  this  fiirmationp 
(Lower  Cretaceous,  Ko.  1)  ciops  out  forty  miles  up  the  Big  Sioux, 
or  within  sixty  miles  of  Sioux  Kails.  Between  Sioux  City  and 
Yankton  we  nave  at  least  three  members  of  the  Cretaceous  se<- 
ries.  Near  Fort  James  we  find  that  two  members  of  the  Creta- 
ceous series  (Nos.  2  and  8)  rest  upon  the  quartzites.  The  surface 
features  of  the  whole  country,  with  the  soil  and  drift,  indicate 
that  the  immediate  underlying  rocks  are  of  Cretaceous  age^  Is 
it  not  possible  therefore,  that  the  quartzites  that  include  the  pipe- 
fitone  bed,  belong  to  the  stipra-carboniferous,  Triassic  perhaps^ 
or  even  to  an  extension  downward  of  Cretaceous  No.  1  r 

Prof.  Hall,  in  an  interesting  geological  memoir,  read  recently 
before  the  American  Philosophical  Society,  gives  an  account  of 
a  tour  into  Western  Minnesota,  and  many  of  the  rock  exposures 
which  be  describes  must  be  of  the  same  age  with  those  noticed 
in  this  paper.  He  seems  to  have  proceeded  west  from  St.  Paul  to 
St.  Peters  and  Fort  Hidgely  on  the  Minnesota  river.  From  Fort 
Bidgely  he  continued  west  to  Lake  Shetek,  which  is  not  more 
than  forty  miles  from  the  pipestone  bed.  Prof.  Hall  describes 
a  wall  of  red  quartzite  at  this  loc<ility,  which  he  thinks  is  of  the 
same  age  and  character  with  that  at  JPipestone  creek.  I  am  con* 
'  vinced  that  not  only  the  rock  at  Lake  Shetek,  but  at  many  other 
localities  which  he  describes  with  great  care,  are  of  the  same 
age.  I  was  informed  by  intelligent  land  surveyors  in  Dakota 
and  Minnesota,  that  these  red  quartzite  exposures  extend  very 
far  to  the  north.  Prof.  Hall  regards  these  quartzites  as  of  the  age 
of  the  Huronian  series.  His  opportunities  for  tracing  these 
rocks  from  the  north  and  east  were  excellent,  and  his  opiuioa  is 
entitled  to  great  weight. 

Acad.  Nat  8ci.  Philiideiphift,  Hot.  10, 1866. 


AkT.  IV. — New  Classification  of  Mefeoriteft^  with  an  Ennmeraiion 
of  Meteoric  Specits;  by  Charles  Upham  Shepard. 

The  arrangement  here  proposed  differs  so  widely  from  the  two 
formerly  put  forth  by  me,  as  to  be  really  new.  The  changes 
introducea  will,  I  trust,  appear  as  flowing  naturally  from  the 
recent  progress  of  the  study.  The  localities  by  which  the  system 
is  illustrated  are  such  as  are  represented  in  my  collection,  now 
deposited  in  Ainhersi  College.  A  number  of  localities  found  on 
my  previous  lists  as  well  as  upon  those  of  others,  are  omitted, 
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either  bedanse  k  degree  of  doubt  hangs  over  their  meteoric  ori- 
giD,  or  for  the  reason  that  tiiey  have  suffered  artificial  alteration, 
or  been  too  largely  exposed  to  terrestrial  decomposition. 

Classification  of  Meteorites. 


CLASS  I. 

UTttoLrrGs. 

StoDcy.  [AiBofj  a 
«tone.) 


CLASS  II.     ' 
LTHl4l81Ut»TIS. 
Stone  and  iroo, 
mixed. 

iron.) 


CLASS  m. 

MI»esiTI«. 

Chiefly  iron. 


Sab-Claas  L 

KUCRITIC. 

CrysiaUinei  earthy  in' 
aimduats  distituL 
{KuxpitoSy  distineL) 


Sub-C1a88  TI. 

DrSCRlTlG. 

Earihf  individUaU 

{ndistind, 
(AvoMfiroi^indulineL) 


Sab-Claes  ttl. 

Anthracic. 

Black.  (Aj^pal,  coaL) 

Sab  Class  t. 

Plbiolithic. 

More  than  halfit&ney. 

(IlXi*W,  more*) 

Sab*Clafl8  IL 

Meidlituic. 

Less  than  hnlfstoney, 

(McMov,  less,) 

Sub-Claes  I. 

PSATHARIC. 

BriUle.  (VaBofiOf,  brit- 
iU,) 


Sub-Oass  n. 

Apsatharic. 

Tough.    (A^oftof, 

tot^h.) 


'Ord.  Ist  FddspaOue. 

i  onuins  one  or  more  species  of 

feldspar. 
Ord<2nd.  Avgitte4 
Contains  augite. 

^Ord.  1st  PsammUic     {PofifUf^ 
sand.) 
Has  the  structure  of  sandstonef.^ 
Ord<  2nd«  Hoitfordic 

Compactly  massive. 
Ord.drd.  Oo/i(tc 

With  oolitic  grains. 
Ord.  4th.  Porvhyniie. 
Sub-porphyritic. 
Ord.  5th.  Basaltic. 
Trappean* 

'Ord.  1st.  Atalene.  {Ata9^9oJl.y 

Friable. 
Ord.  2nd.  ^inatalene.  (a,  prividive 
and  oraXofj/rm.) 
Firm. 

Ord.  Ist  Slvematie,    (Sr^/ios  a 

lion  m  round  spot& 

Ord.  1st  Migntamc   {Miyvvfti^  ia 
mix.) 
Stone  and  iron  mdeh  mixed^ 


Ord.  1st  ChalypUc  (Xaii4,  sUeL) 
Steel-like. 

'Ord.  1st  ^f(rammie. 

Without  lines  v^hen  etcfaecL 
Ord.  2nd<  Sporaf^rammc 

With  scattered  linesi 
Ord.  8rd.  Microgrammie* 

Lines  very  small. 
Ord.  4th.  Ettgrammie. 

Lines  distinct 
Ord.  5th.  Megagrammie* 

Lines  coarse.  [and.) 

Ord.  6th.  Tfeniastic  (Toi#^,ari6- 

Banded. 
Ord.7tfa.  JMhdie.  (St^.adaud.) 

Cloudeo. 
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1.  SUnnem,  Moravin,  Hay  22, 1808. 

2.  Juvenas,  ti'rance,  June  15, 1821. 

3.  Jonzac,  F*ranc«,  June  13, 1810. 

4.  M&Ming,  Bavaria,  Deo.  18,  1803. 

5.  Peteriburg^  Tenn.^  U.  S.  A.,  Aug. 

5,  1866. 


CLASS  L    LITHOLITES. 

Sub-glass  L    Eucritio. 

Order  Ist    Feldspathie. 

6.  Bialistock,  Poland,  Oct  17, 1827. 


7.  Nobleboro,  Maine,  U.  S.  A.,  Aug. 

7,  1823. 
6.  ManegHoni  July  26,  1848. 
0.  Lootolaka,  Finland,  Dec.  18, 1813. 


1.  Chamigny,  France,  Oct  8,  1815. 

2.  Btsbopeville,  S.  Caroling  U.  S.  A., 
March  26, 1843. 


Order  2d.    Auntie. 

3.  Enswheiin,  France,  Nov.  7, 1402. 

4.  Shalka,  India,  Nov.  30,  1850. 


Sud-CLASS.    IL     DYSORtnC. 
Order  Ist     Ptammitie, 


1.  Erxleben,  Pniwia,  April  15, 1815. 

2.  Bethlehem,  New  York,  U.  S.  A., 

Aug.  11,  1860. 

3.  Klein  weoden,  Prussia,  Sept  16, 

1843. 


4.  Simbirsk,  Russia. 
6.  Pillistfer,  Russia,  Aug.  8,  1862. 
d.  Klein  Menow,  Mechienburg,  Oct 
7, 1861. 


Order  2od.    Howirdk. 


1. 
2. 
8. 

4. 
ft. 
6. 

7. 

8. 

0. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 

17. 
18. 
10. 
20. 


Patilograd,  Rasna,  May  10, 1 826. 
Zabortika,  Russia,  A|>ril  1 0,1 8 1 8. 
Mauerkirchen,  Austria,  Nov.  20, 

1768. 
Oesel,  Baltic  Sea,  May  13, 1856. 
Cbafkow,  Russia,  Oct  13, 1787. 
Linum,  Prussia,  Sept  5,  1864. 
CaAtine,  Maine,  U.  S.  A.,  May  20, 

1848. 

Alboreto,  Itoly,  July,  1766. 
Fttttehpur,  India,  Nov.  30, 1822. 
Eakova,  Hungrary,  May  1 9, 1 858. 
Aumi^res,  France,  June  4, 1842 
Utrecht,  Holland,  June  2,  1843. 
Luc6,  France,  Sept  13,  1768. 
Milena,  Croatia,  April  26, 1842. 
Slob)dka,  Russia,  Aug.  10, 181 8. 
New  Concord,  Ohio,  U.  S.  A., 

May  1,  1860. 

Oirgenti,  Sicily,  Feb.  10, 1863. 
Uden,  Holland,  June  12,  1840. 
Buschof,  Russia,  June  2,  1868. 
Angera,  France,  June  3,  1822. 


21.  Kuleschofka,  Russia,  liar.  12^1 3, 
1811. 

22.  Lissa,  Bohemia,  Sept  3,  1808. 

23.  Bach  rout,  Rusftia,  Sept  15, 1814. 

24.  St  Denis,  Bel^ura,  June  7, 1855. 

25.  Apt,  France,  Oct  8,  1803. 

26.  Linn,  Iowa,  U.  S.  A.,  Feb.  25, 
1847. 

27.  Potitz,  Russian  Germany,  Oot 

13,  1810. 

28.  Nashville,  Tenn.,  U.  S.  A.,  May, 

0,  1827. 
20.  Forsyth,  Oeorgia,  U.  S.  A.,  May, 
8,  1820. 

30.  Deal,  New  Jersey,  U.  S.  A.,  Aug. 

14,  1820. 

31.  Tirlemont,  Belgium,  Dec.  7,1863. 

32.  High  Possil,  Scotland,  April  5, 

1804. 

33.  Moradabad,  India,  Feb.  1808. 

34.  Durala,  India,  Feb.  18,  1815. 

35.  Yorkshire,  £ng.,  Dec.  13,  1705. 

36.  Darmstadt,  Hessia,  1815. 
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37.  Nerfl,  Romia,  April  12,  1864. 
88.  Macerata,  Italy,  May  8,  1846. 
80.  Dhurmsala,  India,  July  14,1860. 

40.  Wessely,  Moravia,  Sept  0, 1831. 

41.  Sales,  France,  March  8, 1798. 

42.  Favars,  France,  Oct.  21,  1844. 

43.  Here<lia,Co8taRica,  Apr.1,1857. 

44.  Vouill^,  France,  May  13,  1831. 

45.  Touloune,  France,  April  10, 1812. 

46.  Constantinople,   Turkey,    June, 

1806. 

47.  Gitineherg,  Silesia,  Prussia,  Mar. 

22,  1841. 

48.  CliarsoDvilie,'  France,  No?.  28, 

1810. 

49.  Aigle(L'Aigle), France,  April  26, 

1803. 


60.  Oharwalla^,  India,  June  12,1884. 
51.  6erlangiiiila^Spain,July8,18tl. 
62.  Goruckpore,  India,  May  1 2, 1 86 1« 

68.  Macao,  Brazil,  Nov.  II,  1886. 
54.  Eichstadt,  Bavaria,  Feb.  1 9, 1 786. 
66.  Agen,  France,  Sept.  6,  1814. 

66.  CIi&teau-Renard,  France,  June 

12,1841. 

67.  Doroninsk,  Ruraia,  Apr.  1 0, 1 806. 
58.  Ki%ter,  Ireland,  Apnl  29, 1844. 

69.  Shytal,  India,  Aug.  1 1,  1863. 

60.  Lixna,  Ru88i}^  July  12,  1820. 

61.  Honolulu,  Sandwich  IsiMs,  Sept. 
14,  1826. 

62.  AIIei«8andria,  Piedmont,  Feb.  2, 
1860. 


Ordvr  3rd.     Ooliiie, 


1.  Guters1oh,PruMia,  April  17,1861. 

2.  Nanjeinoy,    Maryland,    U.  S.  A.« 

Ftfb.  KM 826. 

3.  Benares,  India,  Dec.  13, 1798. 

4.  Pulaski,  Missouri,  U.  S.  A.,  Fob. 

13,1839. 
6.  Nellore,  India,  Jan.  23,  1 852. 

6.  Ausson,  France,  Dec.  9,  1858. 

7.  Tiraocliin,  Russia,  March  13-26. 

1807. 

8.  Treuzano,  Itoly,  Nov,  12, 1866. 

t)rdsr  4tb. 

1.  Assam,  India.     Found  1846  ? 

2.  M§zo.Ma(laras, Transylvania,  Sept 

4,1862. 

3.  C1iandakapoor,India,  June  6,1 838. 

4.  Weston,  Conn.,  U.  8.  A.,  Dec,  14, 

1807. 

5.  Agra.  India,  March  28,  1860. 

6.  Siena,  Tuscany,  Italy,  June  16, 

1794. 

7.  Harrison,  Kentucky,  U.S.  A.,  Mar. 

26,  1859. 

8.  Rirhroond,  Virginia,  U.S.A.,  Junt* 

14,  1829. 

9.  Limerick,  Ireland,  Sept.  10, 1813. 


0.  Pegu,  India,  Dec.  27,  1867. 

10.  Cereseto,    Piedmont,    July  17, 

1840. 

11.  Ertnaude,  France,  Aug.  1837. 

12.  PoItawa,Ru(i8ia,ant4friortol8d8. 

13.  Zebrak,  Bohemia,  Oct.  14, 1824. 

14.  Ohaba, Transylvania,  Oct.  10-11, 

1857. 
16.  Casignano,  Parma,  Italy,  April 
19,  1808. 

Porphyriiic, 

10.  Piirnallee,  India,  Feb.  28. 1857. 

11.  Nulles,  Spain,  Nov.  6, 1851. 

1 2.  Abkurpore,  India,  April  1 8, 1 838. 

13.  Cabarrus,  N.  Car.,  U.  S.  A.,  Oct 

81,  1849. 

14.  Okniny,  Russia,  Dec.  27,1833. 

15.  Tabor,  lk>hemia,  July  3,  1758. 

16.  Blansko,  Moravia,  Nuv.  26, 1883. 

17.  Seres,  Turkey,  June,  1818. 

18.  Luponnas,  France.  Sept  7,  1763. 

19.  Barbotan,  France,  July  24, 1790. 

20.  Tipperary,  Ireland,  Aug.  1810. 

21.  Bremev5rde,  Ilannover,  May  13, 

1865. 


Order  6th.    Basaltic, 

1.  Chantonnay,  France,  Aug.  6,1812.13.  Segowlee,  India,  March  tf,  1863. 

2.  Renazzo,  Italy,  Jan.  Id,  1824.      ft.  Mainz,  Ilessia.     Found  in  1862* 
Ajc.  Jovb.  Sot— Stooift)  Sixias,  Vol.  ZLIII,  No.  197.-^A2r.,  ^907. 
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SuB-CiiAss  ni.    Anthkaoio. 
Order  Ist    AtdUne. 

1.  Alms,  France,  March  15, 1806.     13.  Charleston, S.C., U.S.  A., Nor.  10, 

2.  Orguiel»  France,  Maj  14,  1864.    |         1857. 

Order  2d.    Anatakm, 

1.  Gold  Bokkeveldt,  Africa,  Oct.  13, 

1838. 

2.  Eaba,  Hangary,  April  15,^857. 


8.  Groenja,  Caucasus,  Russia,  June 

16,1861. 
4.  Sinnonod,  (Ain)  France,  Nov.  13, 

1835. 


CLASS  IL     LITHOSIDERITES. 
Sub-Class  I.    Pleiolithic. 

Order  1st     Stigmatic, 

1.  Hainholzy  Westphalia.    Found  1856. 

2.  Sierra  de  Chaco,  Ataoama,  S.  A.    Found  in  186% 

Sub-Class  II.    Meiolithic. 
Order  Ist     Mignumic. 


1.  Atacama,  8.  A.    Found  1827. 

2.  Rittersgran,  Saxony,  Found  1861. 
8.  Steinbacb,  Saxony.   Found  1751 
4.  Erasnojarsk, Siberia.  Found  1776. 


5.  Taney,  Missouri,  U.  S.  A.   Foaod 

in  1856. 

6.  Newton,  Ark.,  U.  S,  A.     Found 

in  I860. 


CLASS  ra.     SIDERITES. 
Sub-Class  I.    Psatharic. 

Order  Ist.     CJudyptte, 

1.  Rutherford,  N.  Car.,  U.  S.  A.     Found  in  1856. 

2.  Niakornak,  Greenland. 

3.  Newstead,  Roxburgshire,  Scotland.     Found  in  1661. 

4.  Otsego,  N.  Y.,  U.  S.  A,    Found  in  1845. 

Sub-Class  IL    Apsathario. 
Order  Ist.    Agrammic, 

1.  Scriba,  N.  York,  U.  8.  A.   Found 

1814. 

2.  Babb*s  MiIl,TeDD.,U.S.A.  Found 

1842. 

3.  Smitblaiid,    Kentucky,    U.  S.  A. 


4.  Botetourt, Virginia,  U.S.A.  Found 
anterior  to  1845. 

5.  Oktibbeha,  Miss.,  U.  S.  A.  Found 
in  an  Indian  mound  in  1850. 

6.  Wdhler's  unknown  locality. 

7.  Tuczon,  Sonera.     Found  1850. 


Found  1840, 

Order  2d.     Sporcigrammie. 

1.  Chester,  8.  Car.,  U.  S.  A.    Found|3.  Dacotah,  U.  S.  A.    Found  1863. 

1847.  [in  1832M.  Rasgala,  New  Granada.     Found 

2.  Walker,  Alabama, U.S. A.  Foundj         1823. 
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Ordbr  3rd.    Mierogrammie. 


l.SanU  Rosa,  (Coahuila)  Saltillo, 
Mex.    Found  1850. 

2.  Tocavita,  near  Tunga,  New  Gren- 

ada.    Found  1823. 

3.  Braunan,  Bobemia.    Fell  July  14, 

1847. 

4.  Salt  River,  Kentucky,  U.  S.  A 

Found  1850. 


5.  Senegal,  Africa.  Found  1763. 

6.  Tuo42raan,Otunipa,Arg.Rep.,S.A. 

Found  1788. 

7.  Bithurg,  (Eifel)  Prussia.    Found 

1814. 

8.  Bonanza,  Mexico.    Found  1865. 


OaDia  4th.    Eugrammie, 


6. 

7. 


1 .  Oxtlnhnaca,  Mez.    Found  1 784.1 9. 

2.  Toluca,  Mexico.     Found  1784.    ;20. 

3.  Mani  (Toluca  valley).    W5h!er*8  21. 

19  Ik  mass.)  I 

4.  RuflTs  Mountain,  &  Car.,  U.  S.  A.  22. 

Found  1850. 

5.  Mardmll,    Kentucky,   U.  S.  A. '23. 

Found  1856.  24. 

SeliweU,  Piussia.    Found  1850. 
Cranbourne,  Australia.    Found  25. 
1861.  {26. 

aRob?rUon,Tenn.,U.S.A.  Found  27. 

1860.  I 

9.  Seneca  Falls.  K.  York,  U.  a  A.  28. 
Found  1850.  |29. 

10.  Orange  River,  Africa.    Found  30. 

1856. 

11.  Oaxaca,  Mexicx>.    Found  1843.   31. 

12.  Burlington,  N.  York,  U.  S.  A. 

Found  1819.  32. 

18.  Tula,  Rumia.     Found  1846. 

14.  Wavne,  Ohio,  U.  S.  A.    Found  33. 

1849.  I 

15.  Lenartc^  Hungary.  Found  1815.  34. 

16.  Bohumilitx,   Bobemia.     Found 

1829.  85. 

17.  Tex8i«(RedRiver),U.S.A.  Found 

1814.  36. 

18.  Madoc,  Canada.    Found  1854. 


Caill6,  France.    Found  1828. 
Nebraska,  U.  S.  A.    Found  1 856. 
Lockport,N.York,U.8.A.  Found 

1818. 
Oldham,    Kentucky,    U.  &  A. 

Found  1860. 

Durango,  Mexico.    Found  1811. 
Carthage,  Tenn.,  U.S.  A.  Found 

1845. 
Oregon,  U.  S.  A.     Found  1 845. 
BaliiH,  (Bendigo)  Brazil. 
Agram,  Croatia.    Fell  May  26, 

1751. 
Ellogen,  Bohemia.  Found  1811. 
Lion  River,  Africa.   Found  1853. 
Putnam,  Georgia,  U.S.A.  Found 

1839. 
Aeriotopos,*  near  Denver  City, 

Colorado.     Found  in  1866. 
AshevilIe,N.Car.,U.S.A.  Found 

in  1839. 
Guildford,  N.Car.,U.S.A.  Found 

in  1828. 
Tazewell,  Tenn.,  U.  S.  A.    Found 

in  1853. 
Oberrkirchen,  Nassau.  Found  in 

1863. 
Dickson,  Tenn.,  U.  S.  A.    Fell 

July  30, 1835* 


Ordxr  5th.    Megagrammic^ 


1.  Arva,  Sungary.     Found  1844. 

2.  Sarepta,  Buwia.     Found  1854. 

3.  Zaccat^cas  Mexico.   Found  1792. 

4.  DeKalb,  Tenn.    Found  1845. 


5.  Cocke,  (Sevier)  Tenn.,  U.  S.  A. 

Found  184). 

6.  Hey  wood,  N.  Car.,  U.S.  A.  Found 

1854. 


*  Aiypco(,  lofty  and  rofvo(,  plac9^  from  its  bebg  found  over  8,000  feel  above 
Die  tea. 
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O&DSB  6th,     Tteniastie, 
1.  Gftpe  of  Good  Hope,  Africa.    Found  1801. 
Ordsb  7th.     Nephelic, 


1.  Black  MounUin,  S.  Car.,  U.  S.  A. 

FouDd  1835. 

2.  Seel&Agen,  Prussia.    Found  1847. 
S.  NeUon,  Kentucky, U.S.  A.  Found 

1856. 


4.  Union,  Georgia,  U.  S.  A,    Found 

1853. 

5.  Pitti*burg,  Penn.,  U.  S.  A.  Found 

1850. 

6.  Tabarz,  Thuringia.    Found  1854. 


Appei^dix  to  Sub-Class  II.    Markings  not  ascertained. 

1.  Savisavlk^  Greenland.    Found  1850  ? 

2.  Benton,  Texas,  U.  S.  A.     Founrl  1856. 
4.  Brazos,  Texas,  U.  S.  A.    Found  1856. 

Total  number  of  localities  in  the  collection,  211. 

METEORIC   MIB^ERALS.* 

1.  Cham A8XT«,  {Reiehenhach,)    Fe,  or  ranable  mixtures  of  Fe  And  Ni 

up  to  23  p.  c  qf  the  latter. 

2.  lMViix^(ReicheiiharX)     Ft:*Ni«.     (Fe*Ni».  \)\ 

3.  Oktibbbuitb,  (Shepard,)     Fe  Ni. 

4.  SoHRBiBBRSiTB,  (HMinger,)     Fe«  Ni«  P'  (Fe*  Ni»P.  ?){ 
6.  Rhabdit*,  {Reichenhack)     Fe*  Ni»  1^. 

6.  Chautpitb,  {Shtpard.)  Fe'  C^.  Forchharomer  obtained  as  a  lend- 
ing constituent  of  the  Niakornak  Iron  a  hard,  brittle,  cast-iron  like 
jcompouiid  of  iron  and  cart>on  in  proportions  of  from  7*23  to  1 1*06  p.  c, 
of  carbon,  which  would  indicate  the  formula  of  Fe^C  for  this  species^ 

7.  FBRROSiLrciTB,  (Shepord),     Fe«  Si  (Si  being  22). 

B,  TaoiLiTB,  (Reicbenback).     Fe^ S«  ^or  Fe  6207,  S  87*93). 
9.  Graphitoid,  {Shepard),     Fe*C*  (nearly  pure  C). 

10.  Eabaite,  {Shepard).    C^H'O*  (meteoric  petroleum). 

11.  Chromite.     te9r  (with  traces  of  Hitg). 

12.  Quartz.     Si. 

13.  Olivine    Je»  8i+9  ftgf«Si  (*=Si  41-8.  fig  47%  *e  10). 

14.  AUOITB  or  EsSTATITB.     fijff  Si  (=Si  5971.  Ajf  40*29). 

15.  PiDDiNOTONiTB,  {Hoidiuger).     »Si-|-ft«  Si*  (=«:3i57-66,  te  20-66,  iSlg  19*, 

Ca  1-6). 

16.  SasPARDITB,  {Roue).     ftg*3i*  (=di  6891,  %  81-02. 

17.  ANORTruTB.     ftii^lSi*  (ft  being  mn^tly  dt,  with  a  little  fig,  JTa  and  &. 

Taking  ft  as  wholly  Oii,  eomposition  would  be  Si  45*8,  £l  25  00  and 
Ca  Ittuo.) 

18.  Labradoiute.   ftSl&i*.  (ft  chieflj  Cf]SraMid&.    Composition  nearly 

Si  58*09,  £l  80-89,  iDa  16*52.) 

*  Only  those  species  are  enumerated  which  are  supposed  to  bare  existed  in  me- 
^aoritM  anterior  to  their  ardirnl  within  oar  atmoKiThere. 

f  I  have  oh»erye<l  in  a  i4it{(le  iuKtiinoe  Hmfm^  the  iron  and  nickel  maite  of  the  pro- 
,duce  of  the  dipyi-Jtu  mine  at  Gap,  Penu.,  tiiiu  lAiiiiiue  of  an  alloy  of  Fe  luid  Ni  |irecii*e- 
ly  resembling  the  Tieiiite  of  meteoric  Iron,  which  consisted  of  Fe  56  1 1  and  Ni  48*89. 

X  An  artificiul  compound  having  this  eomposition  was  produced  by  Devllle. 

Amherst  College,  Sept  29, 1866. 
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Art.  V. —  On  the  Tertiary  Formations  of  Mississippi  and  Alabama; 
by  EuG,  W.  Hilgard,  Ph.D,,  State  Geologist  of  Mississippi. 

Portions  of  the  Tertiary  formations  of  Missipsippi  and  Ala- 
bama have  formed  the  subject  of  study  of  various  observers, 
from  time  to  time,  during  the  past  thirty-five  years ;  and  the  rela- 
tive age  and  characteristic  fo^ssilsof  three  of  the  most  immrtant 
divisions,  have  been  determined  by  the  labors  of  Morton,  Conrad, 
Lea,  Lyeli,  Tuomey  and  others.  Most  of  these  observations,  how* 
ever,  liave  been  confined  to  a  few  localities,  or  to  such  as  were 
situated  at  short  distances  from  each  other  in  the  direction  of 
the  strike,  though  sometimes  affording  complete  sections  in  that 
of  the  dip  of  the  strata. 

It  is  my  object  in  the  present  paper,  to  review  the  general  re* 
Aults  of  my  own  observations,  as  combined  and  collated  with 
those  of  other  scientific  observers  to  whose  writings  I  have  been 
able  to  refer.  If  in  so  doing  I  am  led  to  controvert  the  opinions 
of  some,  it  is  in  the  interest  of  science,  my  opportunities  for  ob* 
eervution  having  afforded  fuller  data  for  reaching  correct  conolu- 
sions.  No  one  can  appreciate  more  than  I  do,  how  much  Amer- 
ican geology  owes  to  the  indefatigable  research  of  Conrad,  espe- 
cially. Had  he  been  less  active  in  promoting  our  systematio 
knowledge  of  the  Tertiary,  I  should  have  had  fewer  objections 
to  offer  to  his  opinions,  and  certainly  fewer  results  to  science. 

Among  the  sections  best  adapted  to  the  study  of  the  Alabama 
Tertiary,  are  those  afforded  along  the  course  of  the  Alabama  and 
Tombigby  rivers,  by  the  well-known  ex()osures  of  Claiborne  and 
St.  Stephens,  where  Sir  Charles  Lyell  first  definitively  settled 
the  question  of  the  age  of  the  so-called  Nuraraulite,  more  prop- 
erly Orbitoides,  limestone ;  and  observed  the  fact^  ignored  agam 
by  some  subsequent  writers  on  the  subject,  that  the  matrix  of 
Zeuglodon  bones  always  lies  below  the  true  Orbitoides  limtfStone. 

The  Vickshurg  and  Jackson  groups. — In  most  respects,  the  Clai- 
borne and  the  St  Stephens  sections  agree  so  closely,  that  their 
character  was  naturally  considered  as  the  type  of  the  Southwest- 
ern Tertiary,  until  Conrad's  examination  of  the  Vicksburg  bluff 
showed  the  Orbitnides  to  be  there  associated  with  a  fauna  distinct 
from,  yet  equalling  in  variety  and  peculiarity,  that  of  the  Clai- 
borne sand.  In  view  of  the  coincidence  of  leading  fossils,  never* 
theless,  Conrad  at  once  considered  the  part  of  the  Vicksburg 
profile  first  examined  by  him  (No.  5  of  Sec.  31,  p.  141  of  my 
Miss.  Report)  as  the  near  congener  of  the  Orbitoiaes  limestone 
of  St.  Stephens.  Yet  he  seems  to  have  retained  doubts  as  to  the 
precise  equivalence  of  the  two  divisions,  which  have  lately  found 
expression  in  the  separation  attempted  by  him,  of  the  Vicksburg 
marl  and  blue  limestone  from  the  Orbitoides  limestone  proper. 
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and  the  transfer  of  the  latter  to  the  Jackson  group.  (This  Jour., 
Jan.,  1866.) 

The  collection  of  shells  upon  which  Conrad  based  his  deter- 
mination of  the  latter  group  (Trans.  Acad.  Nat.  Sci.,  1855,  p.  257) 
was  unfortunately  a  selected  one.*  It  led  him  to  the  conclusion 
that  the  Jackson  beds  contained  no  species  in  common  with  those 
of  Vicksburg,  and  a  very  few  with  tnose  of  Claiborne.  Had  he 
been  on  the  spot  he  would  have  found,  as  I  did  a  few  years 
afterwards,  that  not  only  do  the  Jackson  beds  contain  a  goodly 
proportion  of  recognized  Yicksburg  fossils,  but  that  the  same 
.  fauna  (though  in  an  indifferent  state  of  preservation)  occurs  in 
the  marlstone  strata  overlying  th©  sandy  shell-bed,  associated 
with  Zeuglodon  bones,  Laganum  Bogcrai and  Scuttlla  LyeUi.  More- 
over, the  oyster  occurring  on  top  of  the  Jackson  beds,  as  stated 
in  a  previous  paper  is  not  0.  Oeorgiana^  but  a  Gryphaea  every- 
where accompanying  the  Zeuglodon;  but  also  occurring  in  the 
Vicksburg  marl  and  limestone.  Nowhere  in  Mississippi  has 
a  single  Orbitoid  been  found  associated  with  either  the  Zeuglo- 
don, or  any  of  the  characteristic  fo.<«sils  of  the  Jackson  group. 
It  is  quite  possible  that  in  Alabama,  Zeuglodon  bones  may  have 
been  picked  up  in  company  with  Orbitoids,  equally  as  well  as 
with  arift  pebbles.  There,  the  same  ravine  often  cuts  into  the 
strata  of  both  groups,  and  of  course  commingles  their  fossils. 
In  Mississippi,  I  have  found  this  direct  superposition  only  in  a 
single  instance;  elsewhere,  the  regions  in  which  the  several 
groups  crop  out  are  so  far  separated  geographically,  (in  conse- 
quence of  the  intercalation  of  lignittc  strata,)  as  to  leave  the  ob- 
server no  legitimate  chance  of  error  in  reference  to  fossils. 

Notwithstanding  the  defectiveness  of  his  materials,  Conrad 
assigned  to  the  Jackson  group  its  proper  place,  between  that  rep- 
resented by  the  Claiborne  sands  and  the  Orbitoides  limestone. 
He  still,  however  (/.  c.)  thought  it  most  probable  that  the  Zeu- 
glodon was  referable  to  the  same  age  as  the  latter. 

A  great  deal  of  the  obscurity  in  which  the  relative  age  of  the 
Southwestern  Tertiary  has  been  involved,  is  owing  to  too  great 
a  reliance  placed  by  most  observers  on  lithological  characters, 

*  It  is  impossible  to  RToid  erroneoas  infeneiices  (mm  the  examination  of  foaaila 
aent  fur  determination  by  amateurs,  and  rarely  collected  with  a  view  ti>  onroplete- 
neis,  or  general  results.  From  the  collecti<m  of  Jackson  fossils  submitted  to  Mr. 
Connid,  any  one  would  infer  that  this  rich  fauna  had  been  totally  extinguished  by 
some  ctitaclysm.  beft>re  the  deposition  of  the  Vicksburg  strata;  whereas  in  fact» 
pri>bably  more  than  one-fifth  of  the  former  fauna  is  n^presented  in  the  latter. 

The  same  has  happened  with  reference  to  the  superior  Cretaceous  of  Mississippi 
ftnd  Alhliama,  the  Kipley  ^roup  of  Conrad,  whose  fossils  as  described  by  him  from  a 
seUcted  collection  forwarded  to  him,  would  seem  to  constitute  an  isoUted  group, 
almost  unconnected  specifically,  with  the  lower  members  of  the  Cretaceous  of  tha 
Southwest  and  elsewhere ;  whereas  in  reality  it  shares  the  leading  fossils  of  the  lat- 
ter, and  is  ctmnected  with  the  Rotten  Limestone  group  especially,  by  transitions 
both  lithological  and  paleootological,  as  ascertained  by  myself  a  year  prerioua, 
(Mist.  Rep.,  pp.  19,  84.) 
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difierencea  as  well  bb  resemblancea.  The  ''  white  limestone  of 
Alabama"  has  so  long  been  quoted  as  the  matrix  of  the  Zmtjh- 
don  as  well  as  of  the  Orbitoides,  that  no  one  seemed  to  question 
their  being  contemporaries.  Yet  in  examining  all  the  records 
of  the  occurrence  of  Zeuglodon  bones  which  I  have  been  able  to 
collect^  I  have  no  where  found  a  distinct  statement  that  the  Or- 
bitoids  have  been  found  associated  with  them  in  situ/  The  Or- 
bitoides  limestone  is  mentioned  as  forming  knolls,  hill-tops — 
the  Ztuglodon  as  being  found  in  level  fields,  or  in  ravines. 

The  true  position  of  the  Zeuglodon  bed  did  not,  however, 
escape  the  glance  of  Lyell  (On  the  Nummulite  Limestone  of 
Alabama;  this  Jour.  [2],  vol.  iv) ;  for  he  distinctly  identifies 
the  upper  "Rotten  limestone"  bed  of  the  Claiborne  bluff  with 
that  which,  at  Bettis'  Hill,  contains  Aturm  Alahamensis  and  Zeu* 
glodon^  and  underlies  the  Orbitoides  rock.  The  only  other  ob- 
server who  seems  to  have  recognized  the  same  fact,  is  C.  S.  Hale 
(this  Jour.,  [2]  vol.  vi,  p.  854).  Tuomey,  otherwise  so  accurate 
in  his  field  observations,  ignores  it,  and  speaks  only  of  the  "  white 
lim^tone  "  in  general. 

Nowhere  has  the  geologist  more  need  of  divesting  himself  of 
reliance  upon  lithcAogical  characters,  than  in  the  study  of  the 
Mi.ssi8sippi  Eocene,    Not  only  do  the  materials  of  the  different 

f  roups  often  bear  a  most  extraordinary  resemblance  to  each  other, 
ut  their  character  varies  incessantly  in  one  and  the  same  stratum^ 
within  short  distances.  Hale  (/.  c.)  remarks  that  in  Mississippi, 
the  Orbitoides  limestone  seems  to  be  represented  by  blue  marl- 
stone,  and  so  it  is — sometimes.  But  while  on  the  one  hand  we 
see  the  hard  limestone  of  the  Yicksburg  bluff  passing  into  blue 
marl  (Byram,  Marshall's  quarry),  we  on  the  other  hand  find  it 

Eassing  equally  into  a  rock  undistinguishable  froni  that  of  St. 
tephens  (Brandon,  Wayne  county);  the  varied  fossils  described 
by  Conrad  disappearing  almost  entirely,  to  be  replaced  by  mil- 
lions of  Orbitoids  imbedded  in  a  semi-indurate  mass  of  carbonate 
of  lime,  interspersed  at  times  with  similarly  constituted  conglom- 
eratic masses  of  Pecten  Poulsoni, 

I  cannot  therefore,  with  the  lights  before  me,  agree  to  the  pro- 
priety of  distinguishing  as  separate  divisions  the  Orbitoides  lime- 
stone and  the  Vicksburg  group  of  fossils.  Even  the  occurrence 
of  a  different  species  of  Orbitoides  (0.  nupera  Con.)  at  Vicksburg 
cannot  alter  the  case,  for  the  undoubted  0.  ManttlU  occurs  there 
also,  in  the  solid  rock.  And  there  are  few  of  the  characteristic 
fossils  of  the  Vicksburg  profile,  which  I  have  not  on  some  occa- 
sions found  side  by  side  with  the  0,  ManteUi  and  its  companions, 
the  Pecten  Poulsoni  and  Ostrea  Vicksburgensis. 

Of  course,  the  coral  had  its  favorite  haunts — the  mollusks 
theirs.  There  is  nothing  surprising  in  the  fact  that  where  the 
one.abounds  the  others  are  usually  scarce,  or  vice  versd. 
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The  Bed  Bluff  group.^n  a  late  paper,  above  referred  to,  Con- 
rad proposed  to  diistingiiish  the  lowe8t  fossil iferous  stratum  ordi* 
narily  visible  at  Vicksburg,  and  subsequently  studied  by  him 
(No.  4  of  roy  Vicksburg  section,  ut  supra),  as  a  separate  group, 
which  he  considers  as  chtiracterized  by  the  occurrence  of  Oslrea 
Oeorgiana^  and  for  which  he  proposes  tlie  name  of  Shell  Bluflf 
group.  I  have  elsewhere  (this  Jour.,  July,  1866)  explained  my 
reasons  for  dissenting  from  Conrad  as  to  the  position  between 
the  Claiborne  and  Jackson  groups,  which  he  assigns  to  this  new 
division.  To  the  propriety  of  distinguishing  it,  however,  as  a 
sub-group  of  the  v  icksburg  age,  I  fully  agree,  though  doubting 
that  of  giving  it  the  name  of  a  loc^ility  from  which,  as  Conrad 
remarks,  but  one  coincident  fossil  is  known — 0,  Geoj'giana — 
while  another  also  occurring  there — 0.  sellfe/ormis — in  Missis- 
sippi and  Alabama  is  confined  to  the  Claiborne  group.  In  a  pro- 
me  of  80  feet,  as  occurring  at  Shell  BlufiP,  loose  data  like  those 
extant  regarding  this  locality,  cannot  fairly  be  made  a  ground 
of  conclusions  contrary  to  the  order  elsewhere  elaborately  ob- 
served. For  aught  that  is  on  record,  the  whole  Jackson  group 
may  be  represented  between  the  beds  in  which  0.  Oeorgiana 
and  0.  sellixformis  respectively  occur  at  that'pluce,  if  (as  seems 
probable  from  its  non-occurrence  in  the  Jackson  group  of  Missis- 
sippi and  Alabama)  the  former  shell  should  be  so  restricted  in 
its  range  as  Conrad  supposes. 

I  believe  the  white  limestone  (No.  1  of  my  Vicksburg  section) 
which  underlies  the  lignite  at  Vicksburg,  but  is  visible  only  at 
extraordinarily  low  stages  of  water,  to  be  of  the  Jackson  age,  both 
from  its  stratigraphical  position  and  the  lithological  character  of 
the  specimens  I  liave  seen.  But  whether  it  is  or  not,  there  can 
be  no  reasonable  doubt  that  the  usual  Jackson  strata,  which  are 
larj^ely  developed  on  the  Yazoo  above  Vicksburg,  underlie  at 
Vicksburg,  as  well  as  on  Pearl  river  and  Chickasaw  hay,  the  Vicks- 
.burg  group. 

The  Georgiana  bed  at  Vicksburg  is  preeminently  the  habitat 
of  a  shell  common  to  the  Jack.son  and  Vicksburg  stages,  but  most 
abundant  in  the  former,  viz.,  Merelrix  Subrina  Con. ;  of  the  two 
Madrepores  described  by  Conrad,  and  of  Fulfjoraria  Mississip., 
all  occurring,  more  or  less,  in  the  Vicksburg  stage  proper.  Of 
the  fossil  first  mentioned,  I  have  afler  a  freshet  found  hundreds 
washed  out,  mingled  with  numerous  masses  of  Madrepores, 
sometimes  of  several  pounds  weight,  with  Fulgoraria^  Natlca  f 
Vicksburgensis,  Ostrea  Oeorgiana^  etc.  The  bed  has  therefore  af- 
finities both  above  and  below,  and  moreover  occupies  precisely 
the  stratigraphical  position  of  the  bed  at  Red  Bluff  (Miss.  Bept., 
p.  185).  Here  the  fossils  are  much  more  numerous  and  the  afHni- 
ties  in  both  directions  are  therefore  better  expressed.  Character- 
istic and  abundant  above  all,  however,  is  a  Plagiostoma,  whioh  I 
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cannot  distinguish  from  figures  and  descriptions  of  P,  dumosum^ 
but  hesitate  to  refer  to  that  species,  since  it  has  not  been  found 
in  the  underlying  Jackson  strata.  Lyell  mentions  the  occurrence 
of  P.  dumosum  in  the  lower  portion  of  the  Orbi(oides  limestone 
at  Bettis'  Hill ;  the  same  is  mentioned  by  Tuomey,  moreover,  as 
occupying  a  corresponding  position  in  the  St.  Stephens  profile, 
associated  with  Orbitoids,  and  even  his  description  of  the  litho- 
logical  character  of  the  bed  tallies  with  that  of  the  Eed  Bluflf  de- 
posit. Hale,  likewise,  mentions  P,  dumosum  as  one  of  the  prom- 
inent fossils  of  the  "white  limestone." 

The  Eed  Bluflf  bed  seems,  therefore,  to  be  more  or  less  coex- 
tensive with  the  Vicksburg  group,  and  regularly  associated  with 
it  as  a  subordinate  feature.  Its  inconsiderable  thickness  readily 
explains  its  entire  absence  at  many  points  where,  stratigraph- 
ically,  it  ought  to  appear.  Unfortunately,  the  fossils  accom- 
panying 0,  Georgianasit  the  only  locality,  other  than  Vicksburg, 
where  it  has  been  found  in  Mississippi,  have  not  been  observed. 

The  Cluibome  group  proper. — That  the  beds  of  blue  marl  and 
white  marlstone,  which  in  my  Beport  I  have  designated  as  the 
"  Calcareous  Claiborne  "  group,  are  strictly  equivalent  to  the  typ- 
ical fossiliferous  sand  at  Claiborne,  with  underlying  limestone 
bed,  is  probable  both  from  their  stratigraphical  position  and  the 
correspondence  of  all  the  fossils  thus  far  observed;  though  from 
the  indiflferent  state  of  preservation  in  which  the  latter  are  found 
.  in  the  Mississippi  stratum,  these  are  few  in  number.  Ostrea  sellce- 
Jormis  Con.  and  O.divaricata  Lea,  are  the  leading  shells;  I  have 
also  recognized  Corbula  gibbosa  Lea  and  Volula petrosa  Con.  These 
beds  possess  fewer  good  exposures  in  Mississippi  than  either  of 
the  preceding  groups,  and  may  possess  many  unooserved  features. 
Since  publishing  my  Beport,  I  have  received  evidence  that  it 
extends  somewhat  farther  westward,  between  the  territory  of 
the  Jackson  and  Siliceous  Claiborne  groups,  than  it  appears  on 
the  map.  Nor  is  the  division  between  it  and  latter  groups  very 
well  defined,  inasmuch  as  the  transition  from  siliceous  to  calca- 
reous materials  is  a  gradual  one,  through  strata  often  very  rich 
in  Soutella  Lyelb\  Pecten  Lyelli,  Oslrea  diuaricata  and  0.  Alahamen- 
sis  Tuo.?  I  am  not  aware  of  the  existence  of  any  lignite  bed 
in  the  dark  colored  clays  which  immediately  underlie  the  blue 
marl. 

Siliceous  Olaibome,  or  Buhrstone  group. — The  precise  Alaba- 
mian  equivalents  of  ray  "Siliceous  Claiborne"  group  are  not 
nearly  so  obvious.  The  extreme  variability  of  its  strata  both 
in  Mississippi  and  Alabama  (see  Tuomey's  first  Beport,  and  C.  S. 
Hale,  I.  c),  which  it  seems  natural  should  carry  with  it  a  corres- 
ponding variation  at  least  in  the  predominance  of  fossils,  and 
the  comparative  scarcity  and  ill  preservation  of  the  latter,  render 
its  study  doubly  diflicult.  I  think  that,  as  Tuomey  intimates 
Am.  Jour.  Sci.— Second  Ssriis,  Vol.  XLIII,  No.  137.-^ an.,  1867. 
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(ibid.,  p.  146)  and  Conrad  more  decidedly  avers  (this  Jour.,  Sept 
1865,  p.  266),  there  is  a  lower  division  to  be  distinguished,  which 
represents  the  fauna  of  the  Great  Lignite  epoch,  while  the  upper 
one  seems  clearly  to  be  the  equivalent  of  the  Buhrstone  forma- 
tion of  Georgia  and  South  Carolina.  That  here  as  elsewhere 
in  the  Mississippi  Eocene,  lignitic  beds  should  intervene  where 
there  is  a  direct  superposition  in  Alabama,  need  not  surprise  us. 

Since  publishing  my  Report,  I  have  had  some  opportunity  of 
examining  more  closely  the  southern  portion  of  Newton  and 
Lauderdale  counties.  I  have  ascertained  that  the  facies  of  the 
white  siliceous  claystone,  so  remarkable  for  its  lightness  (Miss. 
Rep.,  p.  124),  is  much  more  extensively  developed  than  I  had 
anticipated;  that  though  often  showing  lithological  transitions 
into  chert  and  sandstone,  it  is  on  the  whole  characteristic  of  the 
superior  part  of  the  siliceous  division,  whose  lower  portion  is 
represented  by  the  soft  yellow  sandstone  of  South  Neshoba  and 
North  Newton,  its  lowest  probably  by  the  hard,  buhrptone-like 
rock  with  chalcedonized  shells,  of  the  Marion  ridge.  (Ibid.,  I  c.) 
All  this  tallies  very  closely  with  Tuomey's  observations  in  Ala- 
bama where  the  "  chalk  hills  "  are  also  a  matter  of  popular  re- 
mark. 

Lower  Lignite — Oreat  Lignite  group? — The  fauna  of  the  lower 
division,  which  has  never  been  studied  as  yet,  I  conceive  to  be 
represented  in  the  small  fossiliferous  sandstone  deposits  skirting 
the  Cretaceous  in  Tippah  and  Pontotoc  (Miss.  Rep.,  pp.  109-112) ;  - 
in  the  isohited  patch  of  ferruginous  green  sand  of  Shongalo,  in 
Carroll,  Holmes,  Attala  and  Choctaw  counties,  Miss.,  which  seems 
to  have  been  struck  again  at  415  feet  in  the  bored  well  at  Jackson. 
(Ibid.,  pp.  121-123.)  As  regards  this  deposit,  I  will  call  attentioa 
to  the  lact  that  it  contains  Aturea  Alabamtnsis^  claimed  by  Con- 
rad as  a  leading  fossil  of  the  Great  Lignite,  and  moreover  closely 
resembles  in  its  lithological  characters,  the  Shark  river  beds  de- 
scribed by  Meek  and  Havden. 

Finally,  in  Alabama,  this  era,  as  Conrad  observes,  is  probably 
represented  in  the  Bashia  creek  section  of  Tuomey's  first  Report ; 
which,  since  it  is  said  to  contain  abundance  of  well  preserved 
fossils,  is  well  worthy  of  especial  study. 

But  from  this  point,  Conrad,  Hale  and  others  have  been  led 
by  lithological  appearances  to  extend  the  limits  of  the  Great  Lig- 
nite to  the  southward  and  westward,  to  deposits  far  above  it, 
and  even,  probably,  beyond  the  limits  of  the  Tertiary. 

Conrad  (this  Jour,,  Sept.,  1865)  inclines  to  refer  to  this  group 
the  buried  forest  containing  tree  palnw  (Miss.  Rep»,  153),  observed 
jointly  by  Harper  and  myself  in  1855.  The  "Nipadites  and 
Cycadites"  of  tnat  locality,  so  far  as  any  determination  of  speci- 
mens goes,  were  "all  in  the  eye"  of  one  of  the  observers.  At 
all  events,  the  bed  lies  above  the  Orbitoides  limestone,  and  with- 
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in  the  Grand  Gulf  group  of  my  Beport ;  and  the  "  large  oygter" 
overlying  marl  and  limestone,  mentioned  in  the  same  place,  is 
not  0.  Oeorgiano^  but  the  Oryphcea  repeatedly  referred  to.  As 
for  the  Yickaburg  lignite,  it  is  but  one  of  the  many  lignitic 
seams  constantly  found  intercalated  between  the  marine  stages 
of  the  Mississippi  Tertiary.  Finally  the  Port  Hudson  strata, 
observed  by  Carpenter  and  Lyell,  are  either  the  highest  of  the 
Grand  Gulf  group,  or  form  part  of  the  (probably  Post-pliocene) 
formation  underlying  the  Mississippi  delta — the  *' Coast  Plio" 
cene  "  of  my  Report. 

Hale  (this  Jour.,  [2],  vol.  vi,  p.  356)  goes  so  far  as  to  identify 
with  the  Bashia  creek  lignite,  beds  occurring  near  Natchitoches, 
and  on  the  Trinity,  Colorado  and  Brazos  rivers,  in  Texas. 

I  shall  not  here  reiterate  the  reasons  and  data  given  in  my 
Beport  (p.  109)  in  support  of  my  opinion  that  the  whole  of  my 
"Northern  Lignitic"  is  of  the  lowest  Eocene  age,  having  noth- 
ing new  to  add  to  what  is  said  there  on  the  subject,  and  by  Dana, 
(Manual  of  Geology,  p.  610.)  In  a  late  letter,  Lesquereux  informs 
rae  that  according  to  the  specimens  he  has  examined,  there  must 
be  a  considerable  difference  of  age  between  the  Winston  strata 
marked  c  in  my  general  section  (Miss.  Bep.,  p.  108)  and  those 
marked  a  in  Tippah,  and  that  the  former  appear  to  be  newer, 
probably  Pliocene.  Had  the  conclusion  been  the  reverse,  it 
might  have  been  more  readily  reconciled  with  stratigraphical 
evidence.  Winston  county  adjoins  Neshoba,  where,  as  in  Lau- 
deniale,  the  Lignitic  unequivocally  dips  beneath  the  siliceous 
Claiborne  strata,  and  the  locality  c  is  on  the  same  parallel  with 
the  marine  outlier  of  the  Claiborne  age,  in  Carol!  and  Attala. 
Between  locality  c  and  the  edge  of  the  siliceous  Claiborne  strata 
in  Neshoba  and  Lauderdale,  the  outcrops  continue  in  unbroken 
succession  and  uniformity  of  character;  there  is  nothing  to  indi- 
cate the  superimposiiion  of  a  limited  Pliocene  basin  upon  the 
most  ancient  Eocene,  here,  any  more  than  between  loc.  a  in  Tip- 
pah and  b  in  Lafayette  county,  which  latter  Lesquereux  is  also 
inclined  to  consider  of  later  age. 

I  hope  to  be  able,  hereafter,  to  submit  to  the  experienced 
hands  of  Lesquereux  more  complete  sets  of  specimens  from  these 
and  other  localities  situated  nearer  to  the  recognized  Eocene, 
with  a  view  to  the  solution  of  the  interesting  problem  regarding 
the  correspondence  of  ancient  and  modern  floras  on  the  two 
continents. 

It  is  the  continuation  of  these  lowest  lignite  beds  of  Lauder* 
dale  which,  in  the  map  accompanying  Tuomey's  first  Alabama 
Beport,  is  intended  to  be  represented  by  a  narrow  band  of  brown 
lint,  skirting  the  Cretaceous  on  the  south,  across  the  state.  Tuo- 
mey  was  not  certain  of  its  eastward  limit,  and  it  would  appear 
from  the  notes  of  Mr.  Thornton,  appended  to  Tuomey's  second 
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Beport,  that  on  the  line  between  the  Cretaceous  and  Tertiary  in 
BarlKJur  county,  Ala.,  no  similar  strata  occur. 

Straiigraphical  cojtformatwn  of  the  Tertiary, — I  now  turn  to 
the  consideration  of  some  of  the  general  stratigraphical  phenom- 
ena of  the  Mississippi  and  Alabama  Tertiary,  which  have  given 
rise  to  misapprehensions  regarding  its  dip  and  general  arrange- 
ment. 

I  have  stated  (Miss.  Kept,  p.  107)  that  the  general  dip  of  the 
Tertiary  strata  of  Mississippi  seems  to  conform  lo  that  of  the  Cre- 
taceous strata — westward  in  the  northern  part  of  the  state,  and 
southward,  or  nearly  so,  in  the  southern.  The  westward  dip  of 
the  old  Lignitic  does  not  appear  to  be  much  greater  than  the  fall 
of  the  rivers,  from  the  fact  that  on  the  waters  of  tlie  Tallahatchie 
and  Yallabusha,  the  same  strata  appear  in  the  beds  of  streams 
for  miles,  before  giving  place  to  higher  ones.  I  do  not  think  the 
dip  can  exceed  four  or  five  feet  per  mile;  but  the  variability  of 
materials  and  small  extentof  outcrops  (which  often  exhibit  local 
dislocations^  render  direct  observations  extremely  difficult.  As 
we  approacn  the  region  of  southward  dip,  however,  the  inclina- 
tion becomes  more  aecided  and  can  be  observed  even  in  limited 
outcrops,  on  streams  or  railroad  cuts  trending  southward.  On 
Pearl  river  below  Jackson,  and  on  the  Chickasaw  hay,  there  is 
no  difficulty  in  recognizing  the  fact;  but  yet  it  is  by  no  means 
«asy  to  determine  correctly  the  amount  of  dip,  unless  by  reg- 
ular leveling  operations;  the  variability  of  the  materials  and 
thickness  of  the  strata,  as  well  as  their  irregular  surface,  render- 
ing all  the  usual  pocket  instruments  unreliable.  According  to 
the  best  observations  I  have  been  able  to  make  by  reference  to 
the  river  level,  the  dip  of  the  Vicksburg  strata  at  Byram  (Miss. 
Bep.,  p.  146)  and  of  the  Jackson  strata  near  Trotter's  plantation 
(ibid^  p.  135)  amounts  to  from  10  to  12  feet  per  mile,  S.  by  W. 
But  this  is  by  no  means  the  maximum  or  minimum  observed, 
but  refers  to  points  where  the  great  regularity  of  succession  for  a 
considerable  distance  seemed  to  indicate  a  normal  configuration. 

If  tWs  estimate  be  correct  (and  I  do  not  believe  it  will  here- 
After  be  found  to  differ  materially  from  the  truth),  it  would  go 
to  prove  that  the  upheaval  which  caused  this  dip  as  well  as  that 
of  the  Cretaceous  system  in  Mississippi  and  Alabama,  was  a  slow 
one.  For  the  artesian  borings  on  the  territory  of  the  former 
formation,  have  shown  the  dip  to  be  about  double  the  above,  or 
25  feet  per  mile^  in  Monroe  and  Lowndes  counties.  Miss.,  and 
the  adjoining  portions  of  Alabama.  On  the  other  hand,  ,the 
strata  of  the  formation  overlying  the  marine  Tertiary  in  south 
Mississippi  possess  so  slight  a  dip  as,  at  first,  to  render  its  very 
existence  doubtful. 

In  the  general  (north  and  south)  section  accompanying  Tuo* 
fney's  geological  maps  of  Alabama,  the  Tertiary  strata  are  rep- 
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resented  as  dipping  southward,  conformably  with  those  of  the 
Cretaceous.  Nevertheless,  in  tlie  section  from  Baker's  bluff  to 
the  lower  Salt  Works  on  the  Tombigby,  he  finds  the  white  lime** 
stone  (=  Jackson  and  Vicksburg  groups)  occupying  "a  trough- 
like  depression  in  the  Buhrstone  formation."  In  conversations 
with  me,  a  few  months  prior  to  his  death,  he  expressed  his  belief 
that  such  was  the  general  disposition  of  the  Tertiary  strata,  and 
that  on  clase  examination  it  would  turn  out  that  the  strata  passed 
over  in  going  southward  from  the  bordtT  of  the  Cretaceous, 
would  be  again  passed  over  iu  reversed  order,  still  farther  south. 
My  report  of  the  existence  in  Mississippi,  of  a  lignitiferous  for- 
mation (the  Grand  Gulf  group)  southward  of  the  marine  Ter- 
tiary, seemed  to  confirm  this  view. 

My  subsequent  examination  of  the  Mississippi  Tertiary  has 
proved  that  in  Mississippi  at  least,  the  disposition  is  such  as  first 
conceived  by  Tuoiney,  and  laid  down  on  his  map;  affording  a 
strong  presumption  that  the  same  is  the  case  in  Alabama  But 
at  the  same  time  I  found,  in  two  different  meridians,  a  similar 
anomalous  reappearance  of  older  strata  which  had  sunk  out  of 
view  farther  northward. 

One  of  these  cases  is  noticed  in  my  Beport  (p.  128).  From 
Jackson  to  Canton,  a  distance  of  twenty -five  miles  N.  and  S.,  the 
same  clay  marl  stratum  with  Zenglodon  bones  and  Oryphcea  con- 
tinues on  the  surface,  overlying  conformably,  as  it  seems,  the  lig- 
uitic  strata,  which  appear  in  the  bed  of  Pearl  river,  just  above 
Jackson,  overlaid  by  the  shelUbed.  But  thence  they  sink  out  of 
view  rapidly,  and  are  followed  in  regular  succession  by  the  Jack- 
son and  Vicksburg  strata.  It  will  be  remarked  that  here  there 
is  a  singular  elbow  interrupting  the  regular  E.  by  S.  course  of 
the  strike. 

The  other  case  occurs  on  the  Chickasawhay,  contrary  to  the 
statement  in  my  Report  (I,  c),  in  making  which  I  overlooked 
some  specimens  and  notes  of  1855,  then  mislaid. 

I  find  that  on  the  very  southern  edge  of  the  Vicksburff  terri- 
tory in  Wayne  county,  at  Dr.  E.  A.  Miller's  (p.  146),  I  collected 
Oaslrtdum  vetiutum^  Morio  Petersoni^  Laganum  Rogersi  and  other 
Jackson  fossils,  from  a  blue  sandy  marl  directly  underlying 
the  Sl  Stephens  limestone  teeming  with  Orbitoids.  North  of 
this  locality,  the  Vicksburg  strata  alone  are  seen  outcropping  un« 
til  we  reach  Red  Bluff*  where  the  Jackson  strata  disappear  be- 
neath those  of  the  Red  Bluff  group.  Within  this  distance  of 
about  ten  miles,  not  only  have  the  Jackson  strata  "dipped  up" 
again,  but  the  Red  Bluff  group,  with  its  concomitant  green  clays 
and  stiff  clay  marls  (nearly  a  100  feet  in  thickness  altogether)  has 
vanished  from  between  them  and  the  Vicksburg  strata  proper. 
It  might  therefore  be  suspected  that  the  whole  formation  was 
here  tninning  out,  and  that  we  were  near  the  edge  of  a  basin. 
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So  far,  I  have  been  unable  to  observe  the  marine  Tertiary  iq 
juxtaposition  with  the  Grand  Gulf  group  on  the  Chickasawhaj, 
and  cannot  positively  assert  that  the  former  dips  under  the  lat< 
ter  at  all.  In  Hinds,  fiankin  and  Smith  counties,  their  relative 
age  is  clearly  exhibited,  but  it  is  possible  that  they  do  not  over- 
lap very  far,  so  that,  were  a  portion  of  the  superior  formation 
removed  by  denudatiou,  the  edge  of  the  marine  basin  might  be 
laid  bare.  Yet  from  the  fact  that  at  the  very  locality  mentioned, 
the  Yicksburg  strata  proper  possess  approximately  the  same  ag- 
gregate thickness  as  elsewhere  observea,  we  should  notoonclude 
that  the  stratum  is  about  to  run  out  Nor  is  it  easy  to  reconcile 
such  a  supposition  with  the  grand  scale  on  which  these  marine 
strata  are  developed  in  the  direction  of  their  strike,  through  the 
states  of  Alabama,  Mississippi  and  Arkansas,  and  their  relations 
to  the  Great  Lignite.  It  would  seem  more  natural  to  suppose 
that  they  form  part  of  the  deposits  of  a  tertiary  Gulf  of  Mexico, 
and  now  (either  themselves  or  their  deep  sea  equivalents)  under- 
lie  that  gulf.  Under  this  point  of  view,  they  might  possibly  be 
expected  to  reappear  in  Yucatan,  along  the  foot  of  the  Mexican 
plateau,  in  Texas,  and  forming  a  tongue,  as  it  were,  in  the  di- 
rection of  the  long  cretaceous  Mediterranean,  and  tertiary  fresh- 
water sea  which  is  marked  by  the  Great  Lignite  of  the  upper 
Missouri. 

In  view  of  the  slight  dip  of  the  Mississippi  Tertiary,  the  anom- 
alies mentioned  may  find  their  explanation  in  undulations  of  the 
sea-bottom  upon  which  these  strata  were  deposited.  A  dip  of  tea 
feet  per  mile  does  not  differ  very  sensibly  from  the  horizontal, 
and  a  stratum  deposited  on  such  a  slope  would  not  necessarily, 
on  that  account,  vary  much  in  thickness.  If  at  the  time  of  the 
deposition  of  the  Jackson  group,  a  northward  slope  to  that  ex- 
•  tent  existed  between  Jackson  and  Canton,  a  subsequent  general 
upheaval  to  the  northward  would  render  that  slope  a  horizontal 
plain,  while  the  strata  heretofore  horizontal  would  acquire  a 
southward  dip  to  the  same  extent  Similarly,  if  between  Baker's 
bluif  and  the  Salt  Works  on  the  Tombigby,  or  between  Dr. 
Miller's  and  Bed  Bluff  on  the  Chickasawhay,  the  sea  bottom  had 
a  slight  trough-shaped  undulation  (such  as  the  ocean  beds  of  our 
time  frequently  exhibit),  the  existing  state  of  things  would  re- 
sult Artesian  borings  lower  down  on  the  Tombigby  river  may 
hereafter  inform  us  whether  or  not  the  white  limestone  underlies 
there,  as  by  analogy  with  the  Pearl  river  beds  it  might  be  ex- 
pected. 

While,  however,  the  general  features  and  position  of  the  Ter- 
tiary as  well  as  of  the  Cretaceous  strata  of  Alabama  correspond 
closely  with  those  observed  in  Mississippi,  it  seems,  contrary  to 
what  one  would  expect,  that  the  absolute  amount  of  southward 
dip  is  somewhat  less  in  the  former  state.    No  numerical  data  re- 
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^rding  this  point  are  given,  bat  from  the  great  breadth  of  coun- 
try upon  which  outcrops  of  one  and  the  same  group  of  the  Ter- 
tiary occur  in  Alabama,  the  fact  is  apparent  enough  as  concerns 
the  latter.  Whether  the  same  is  true  of  any  part  of  the  Creta- 
ceous, is  doubtful ;  unless  the  great  north  and  south  width  of  the 
Bipley  group,  as  exhibited  on  Chunnenugga  ridge  in  Macon  and 
Barbour  counties  (according  to  Tuomey's  and  Thornton's  obser- 
vations combined),  should  thus  find  its  explanation.  It  seems 
doubtful,  in  fact,  whether  the  true  Botten  Limestone  (if  it  exist 
there)  comes  to  the  surface  at  all.  This  is  the  more  remarkable 
from  the  near  proximity  of  the  primary  and  metamorphio  rocks 
of  that  portion  of  the  state,  whose  original  upthrusting  would 
thus  be  proved  to  ante-date  greatly  the  general  Allegheny  up- 
heaval. 

The  Grand  Chulf  group. — I  have  considered  the  older  and  well- 
defined  eocene  Tertiary  apart  from  the  two  other  groups  de- 
scribed in  my  Beport,  whose  age  is  doubtful  and  whose  relation 
to  the  former  is  not  well  recognized.  A  glance  at  the  map 
nevertheless  shows  that  so  far  as  extent  is  concerned,  the  Grand 
Gulf  group  is  perhaps  the  most  important  of  the  formations  of 
the  state  of  Mississippi,  and  that,  judging  by  the  trend  of  its  out- 
lines on  the  Mississippi  river,  it  must  be  still  more  so  in  Louis- 
iana; while  in  Alabama  it  rapidly  contracts,  and  attracts  so  little 
attention  that  I  find  but  two  observers  who,  passim,  advert  to 
anything  resembling  this  formation  as  it  exists  in  Mississippi. 

Conrad  (this  Jour.,  [2],  vol.  ii,  210)  states  that  the  bluffs  of 
Vicksburg,  Grand  Gulf,  Bodney  and  Natchez,  have  a  similar 
geologicaf  origin ;  that  their  lower  portion  is  of  marine  origin, 
and  a  member  of  the  £ocene. 

I  am  unable  to  refer  to  a  prior  publication,  mentioned  by  Con* 
rad,  for  the  data  upon  which  this  determination  is  based,  so  far 
as  the  bluffs  below  Vicksburg  are  concerned,  I  have  made  de- 
tailed examinations  of  the  proBles  at  Grand  Gulf  and  at  Fort 
Adams,  at  the  extreme  limits  of  the  formation  in  Mississippi, 
and  I  may  say,  of  all  the  important  outcrops  in  the  interior;  but 
thus  far,  have  failed  to  find  even  a  trace  of  a  marine  fossil,  and 
in  fact,  but  a  single  specimen — a  bone  fragment  as  I  take  it — 
likely  to  prove  of  zoogene  origin.  Vestiges  of  vegetation  are 
common,  out  only  in  one  instance,  so  far,  have  I  found  any  speci- 
mens likely  to  a^mit  of  exact  determination.  I  refer  to  the  de- 
posit on  the  Chickasawhay,  already  referred  to,  which  exhibits 
the  trunks,  stumps  and  roots  of  an  ancient  forest,  inhabited, 
among  other  trees,  by  tree  palms.  But  even  here,  scarcely  any- 
thing beyond  the  most  general  outlines  of  a  few  leaves  can  be 
traced.  It  may  be  th^t  in  proximity  to  the  (rare)  lignite  beds 
of  this  formation,  better  success  might  be  had — as  has  been  the 
case  in  the  Lower  Lignitic.  In  the  sand-  and  claystonea  belonging 
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to  this  group,  neither  Wailes,  who  resided  amongst  them  and 
gave  the  name  of  **Davion  rock  "  to  one  variety  of  the  former; 
nor  myself  who  have  delved  in  scores  of  exposures,  have  ever 
found  a  trace  of  any  fossil  whatsoever. 

The  Natchez  bluff  I  have  not  visited;  but  Wailes,  who  resi- 
ded within  six  miles  of  it,  must  have  done  so,  and  he  is  silent 
on  the  subject  of  any  but  the  Loess  fossils,  although  be  men- 
tions all  other  fossiliferous  rocks  occurring  in  the  Slate.  Thus, 
while  I  have  seen  mentioned  in  various  places  *^  marine  strata  at 
the  foot  of  Natchez  bluff,"  I  cannot  trace  the  report  to  any  au- 
thentic source.  I  shall  endeavor  to  settle  the  point  as  soon  as 
possible,  but  meanwhile  observe,  that  according  to  reliable  infor- 
mation given  me,  the  Rodney  bluff  is  essentiallv  a  counterpart 
of  that  at  Grand  Gulf;  a  detailed  profile  of  which,  obtained  at  a 
medium  stage  of  the  river,  is  given  in  my  Report  (p.  148). 

The  extreme  scarcity  of  fossils  in  this  formation  is  the  more 
remarkable,  as  from  the  regularity  of  its  stratification  it  is  man- 
ifest that  it  has  been  formed  in  quiet  water,  and  it  contains  a  great 
variety  of  materials  suitable  for  the  preservation  of  either  fauna 
or  flora.  Even  the  stratacontaining  carbonate  of  lime,  however, 
seem  to  have  had  nothing  to  fossilize,  save  in  the  solitary  in- 
stance of  a  doubtful  fragment  of  cellular  bone  already  mentioned. 
In  some  portions  of  it,  we  might  imagine  that  the  abundance  of 
soluble  salts  (which  pervade  more  or  less  the  entire  dejxwit)  indi- 
cated the  former  existence  of  bitter  lakes,  incapable  of  harboring 
life ;  but  this  could  by  no  means  apply  to  tne  formation  as  a 
whole. 

The  only  probable  presumption  in  favor  of  referring  it  to  the 
Eocene,  so  fur  as  I  know,  arises  from  the  lithological  resem- 
blance and  transition  of  its  strata,  at  its  northern  limit,  to  those 
of  the  Vicksburff  group.  The  upper  division  of  the  latter  group 
in  the  neighborhood  of  Brandon  is  undistinguishable  from  the 
materials  of  the  Grand  Gulf  group  at  many  points,  and  I  so 
referred  them  until  I  found  them  overlaid  by  a  string  of  lime- 
stone nodules  containing  Orbitoides^  about  forty-five  feet  above 
the  uppermost  sands  of  the  Vicksburg  group;  (See  section.  Miss. 
Rep.,  p.  140.)  At  a  level  about  forty  feet  higher,  the  character- 
istic soft  white  sandstone  of  the  Grand  Gulf  group  crops  out. 

This,  however,  amounts  to  mere  conjecture;  and,  per  contra^ 
toward  the  sea-coast  the  lithological  transition  into  the  mate- 
rials of  the  "Coast  pliocene"  seems  about  equally  cogent.  The 
mere  fact  that  tree  palms  are  found  in  the  formation,  amounts  to 
nothing,  inasmuch  as  these  grow  at  the  present  time  in  the  same 
latitude  in  South  Carolina. 

The  existence  of  this  formation  in  Alabama  appears  from  Mr. 
Thornton's  notes  (2d  Rep.  Ala.,  Appendix),  in  which  he  men- 
tions similar  materials  as  overlying  tne  (Vicksburg)  marine  Ter- 
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tiary  at  its  southern  limits.  Moreoyer,  Bigelow  (this  Jour.,  ii,  419) 
describes  a  sandstone  formation  in  Baldwin  county,  Ala.,  which 
impresses  me  as  though  it  mi^ht  be  Grand  Gulf  sandstone  over- 
laid by  the  ferruginous  sandstone  with  tubes,  of  the  Orange 
Sand  group  (Miss.  Bep.,  p,  9),  '^filled  with  variously  colored 
sand."  Bigelow  states  that  in  the  lowest  portion  of  this  rock  he 
has  seen  obscure  impressions  of  shells ;  which,  if  my  conjecture 
be  correct,  might  offer  an  opportunity  of  detei^mining  the  age  of 
tiie  group.    The  same  rock  is  said  to  occur  at  Pensacola. 

The  ''blue  clay  bottom'^  of  the  Ooast— ''Coast  PlewceneJ'—'ei' 
nallv,  as  regards  the  imperfectly  known  black  clay  formation 
of  the  coast  (Miss.  Bep.,  p.  154,  ffl),  a  comparison  of  specimens 
of  shells  and  borings  obtained  from  the  New  Orleans  artesian 
well,*  in  1854,  seems  to  show  that  it  underlies  the  whole  of  the 
delta,  perhaps  as  high  up  as  Port  Hudson,  whose  subterranean 
Cypress  swamps,  observed  by  Carpenter  and  by  Lyell,  may  be- 
long to  this  formation.  No  Eocene  fossils  have  been  brought 
np  by  the  augur,  even  from  the  lowest  shell-bed  found,  at  the 
depth  of  670  feet,  (the  greatest  depth  was  680) ;  while  from 
among  the  shells  of  the  first  bed  struck,  at  41  feet,  I  have  thus 
far  determined  eighteen  marine  species,  all  now  living  in  the  Gulf. 
At  163  feet  a  trunk  of  cypress,  with  bark,  was  found.  At  256 
feet,  some  extinct,  or  if  living,  undescribed  shells  seem  to  occur; 
and  at  480  a  Gnathodon  bed.  I  hope  to  be  able  to  determine 
by  microscopic  comparison  whether  or  not  the  Grand  Gulf  group 
has  been  passed  through  or  reached  in  this  bore,  which  from 
present  appearances  has  penetrated  both  Post-pleiocene  and  Plei* 
ocene  marine  deposits.  This  would  parallelize  more  closely  the 
Tertiary  of  the  Atlantic  coast  and  of  the  Gulf ;  though  so  far 
as  I  know,  nothing  apparently  corresponding  to  the  Grand  Gulf 
era  has  been  observed  in  the  former  series.  Should  the  chain 
of  the  Antilles,  after  the  close  of  the  Eocene  epoch  have  for  some 
time  cut  off*  the  Gulf  of  Mexico  from  the  Atlantic,  it  seems  pos- 
sible that  the  deposits  of  the  former  might  have  changed  tneir 
character  to  the  extent  required  by  the  facts  observed.  A  strong 
influx  of  fresh  water — perhaps  that  pertaining  to  the  Great 
Lignite  era — ^from  the  continent  might  for  the  time  being  have 
extinguished  the  Eocene  marine  fauna  without  replacing  it  by 
another  sufficiently  numerous  to  be  readily  detected  in  the  de- 
posits of  the  period,  which  might  thus  correspond  to  the  Atlan- 
tic Miocene.  Upon  the  subsequent  irruption  of  the  Gulf  stream 
through  the  Antilles  chain,  the  formation  of  normal  marine  de* 
posits  along  the  margin  of  the  Gulf  would  be  resumed. 

UotTtriiity  of  Missiatippi,  July  26,  1866. 

*  The«e  specimens  were  furnished  by  Drs.  Copes  and  S.  S.  RiddeH,  of  New  Or- 
leans, to  Haj.  Gen.  A.  A.  Humphreys,  and  by  him  referred  to  me  for  examination  ; 
which,  however,  ia  not  yet  completed. 

Am,  Joua.  Sol— Sbcoitd  Sxrhs,  Vol.  XUn,  No.  127.— Jav.,  1867. 
6 
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Art.  YI. — Evidences  of  the  existence  of  ancient  Local  Glaciers  in  the 
White  Mountain  VaUeys;  by  A.  S.  Packard,  Jr.,  M.D. 

The  following  obseryatioDS  were  made  duriDg  the  past  au- 
tumn in  the  yallejs  of  the  tributaries  of  the  Saco,  and  Andros- 
coggin rivers.  At  Jackson,  N.  H.,  on  Thorn  mountain,  which  lies 
just  south  of  Tin  mountain,  there  are  some  well  marked  glacial 
scratches  which  point  directly  toward  Mt.  Washington,  which 
stands  at  the  head  of  the  valley  of  the  Ellis  river;  their  course 
being  N,  26®  W.  These  were  first  noticed  on  quartz  veins  run- 
ning over  the  ledges  which  have  been  polished  smooth  as  porce- 
lain and  finely  grooved.  At  other  places  on  the  same  mountain 
part  way  up,  and  also  upon  the  summit,  upon  removing  the  soil, 
similar  striae  occurred  running  in  the  same  direction.  On  this 
mountain  and  the  neighboring  hills  occurred  occasional  boul- 
ders of  a  peculiar  mica  slate,  enclosing  crystals  of  staurotide, 
which  had  evidently  been  transported  from  near  the  summit  of 
Mount  Washington.  The  summit  of  Mt.  Kearsage  we  found 
moulded  by  ice.  Dr.  C.  T.  Jackson  in  his  report  on  the  Geology 
of  New  Hampshire  states  that  the  drift  scratches  one  half  way 
up  Mount  Kearsage  run  N.  30°  W.  He  also  states  that  on 
Mount  Chicorua  they  run  N.  35"*  W.  (S.  85°  E.),  which  is  the 
course  of  the  Ossipee  valley  just  below  it 

On  a  hill  just  east  of  Goodrich's  falls  on  the  Ellis  river  are 
very  distinct  ice-marks,  on  polished  surfaces,  with  strm  running 
N.  30°  W.,  and  lunoid  furrows  with  their  horns  pointing  up  the 
valley  in  the  same  general  direction  as  the  grooves. 

Crossing  over  the  mountains  into  Chatham,  and  Stowe,  Maine, 
into  the  valley  of  the  Cold  river,  another  tributary  of  the  Saco, 
we  find  another  set  of  strisd.  The  broad  summit  of  Speckled 
mountain,  opposite  Mt.  Boyce,  which  two  mountains  guard  the 
southern  entrance  of  Evans' Notch,  is  glaciated  both  on  the  N.W. 
and  N.E.  flanks.  Here  also  is  a  "col,  down  which  the  ice  must 
have  moved  in  both  directions.  Near  the  summit  the  grooves  and 
lunoid  furrows  run  N.  15°  E.,  following  the  course  of  the  valley 
at  this  place,  and  aiming  at  a  higher  peak  to  the  north  and  east. 
On  Mt.  Baldface,  3600  feet  high,  three  or  four  miles  southward, 
the  grooves  are  very  clearly  indicated  both  below  and  directly 
upon  the  summit  Here  they  run  N.  10°  W.,  and  it  might  be 
mentioned  that  the  Cold  river  valley  turns  more  to  the  southeast 
at  this  point.  On  a  shoulder  of  the  ^mountain,  perhaps  300  feet 
below  the  summit,  the  lunoid  furrows  are  especially  abundant. 

On  the  summit  of  this  mountain,  which  is  made  up  of  a  li^ht 
colored  6ne  syenite,  were  a  few  boulders  of  a  peculiar  porphyntic 
syenite,  with  oblong  crystals  of  albite.  Following  the  N.  10° 
w .  course,  less  than  a  quarter  of  a  mile,  we  traced  them  to  the 
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{laretit  rock  composing  Peaked  moantain,  which  is  somewhat 
ower  than  Baldface,  at  least  100  feet 

Again,  crossing  the  high  range  of  mountains  over  into  G-ilead 
in  the  Androscoggin  valley,  glacial  marks  directed  N.W.  oc- 
curred on  a  high  ledge  near  the  river,  indicating  that  the  ice 
moved  from  the  northwest,  pursuing  the  general  course  of  tho 
valley  at  this  point 

Here,  then,  are  good  proo&  of  distinct  systems  of  glaciers 
radiating  from  a  central  mer  de  glace  which  capped  the  White 
mountains.  This  dome  of  ice  must,  so  far  as  our  slight  observa* 
tions  show,  have  been  soon  subdivided  into  local  glaciers  which 

S)ur8ued  their  route  down  the  different  valleys  to  the  sea.  Thus 
bllowing  down  the  Androscoggin  river,  at  Lewiston,  the  ice- 
marks  run  nearly  north  and  south,  the  course  of  the  valley  at 
that  place,  as  we  are  informed  by  Mr.  G.  J.  Yarney  of  that  town ; 
and  at  Brunswick,  on  the  seashore,  there  are  deep  furrows  run- 
ning in  a  N.W.  direction,  being  the  ancient  course  of  the  river 
where  it  undoubtedly  entered  the  sea,  up  to  a  late  period  of  the 
Terrace  epoch. 


Abt.  VII. — Experiinents  on  the  Electro-motive  Force  and  the  B^ 
eisiance  of  a  Oalvanic  Circuit;  by  HsRKANN  Haug. 

[Oondnded  from  roL  xlU,  p.  889.] 

Nattjkallt  I  first  inquired  whether  or  not  the  experiments 
of  other  observers  would  exhibit  peculiarities  of  a  similar  char- 
acter. I  am  not  fortunate  enougn  now  to  have  a  great  choice 
of  material  at  hand.  But  the  experiments  of  J.  MiilTer,  cited  on 
page  384,  with  six  cells  of  Daniell's,  if  every  possible  combina- 
tion of  two  diflferent  intensities  is  calculated,  show  decidedly  a 
similar  great  increase  of  the  internal  resistance  with  the  decrease 
of  the  combined  intensities,  viz : 

For  cell  No.  1,  from  2*85  to  5*10 
44  44  2  «  3-41  «  4-76 
44  u    3       a     3.Q2  ««  4-07 

44  44       4  44        3.19     41     4.07 

«         "    5      «     3-08  "  4-73 
««         «*    6      **     3-68  "  4-19 

As  I  have  every  reason  to  believe  that  in  these  experiments 
the  circuit  was  really  opened  every  time  a  greater  resistance  was 
to  be  introduced,  I  considered  this  circumstance,  or  the  reverse^ 
as  not  of  any  great  account,  and  tried  to  determine  at  least  the 
general  character  of  its  influence  upon  the  results  of  all  the  other 
circumstances  which  may  be  regarded  as  important 
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With  this  object  in  view,  I  preferred  to  exchange  the  nitric 
acid  for  a  properly  acidulated  solution  of  bichromate  of  potash, 
since  a  battery  with  this  liquid,  after  having  been  used  for  some 
time,  possesses  much  less  reliability  as  regards  constancy  than 
the  Bunsen  battery.  The  results  of  this  series  of  experiments 
are  recorded  in  table  VL  They  are  very  irregular,  from  errors 
of  observation,  and  from  what  are  called  the  fluctuations  of  the 
electromotive  force.  For  every  external  resistance  two  mean 
values  of  the  internal  resistance  are  calculated,  one  from  the  first 
half,  the  other  from  the  second  half  of  the  single  observations. 
These  mean  values  are: 


For  centlm.  of 

Firsl 

Second 

For  centlm.  of 

Firat 

Seeooc 

platlaum  la 

mean 

mean 

platinum  la 

mean 

mean 

Uf  circuit 

value. 

value. 

tbe  rirculL 

value. 

value. 

8 

26-69 

3600 

80 

87-88 

84-87 

4 

S6-6 

2848 

40 

84-72 

8609 

6 

S8-8i 

81-08 

60 

4187 

89-76 

% 

88-4i 

8169 

120 

41-86 

8967 

10 

8136 

81-76 

200 

41-64 

4009 

20 

86-27 

8466 

In  nine  out  of  eleven  cases  the  mean  values  of  the  first  ob- 
servations are  greater  than  the  mean  values  of  the  last  observa- 
tions. From  this  fact  I  thought  myself  warranted  to  believe 
that  all  those  circumstances  together  which  may  be  considered 
as  influential  upon  the  results,  generally  tend  to  diminish  the 
ratio  of  increase,  or  at  least,  that  m  my  experiments  they  would 
not  increase  this  ratio.  I  therefore  considered  the  results  of  my 
experiments  reliable  enough,  as  far  as  the  fact  of  the  great  in- 
crease of  internal  resistance  was  concerned,  and  I  changed  only 
the  manner  of  determining  the  intensity  by  observing  the  de- 
flections of  the  swinging  needle,  both  ways,  and  taking  the  mean, 
instead  of  waiting  for  the  resting  of  the  needle.  In  this  way  I 
made  two  series  of  observations,  the  results  of  which  are  given 
in  tables  vri  and  viii.  The  battery  was  Bunsen's,  the  acids  hav- 
ing been  used  once  before. 

Since  tbe  heating  of  the  thin  platinum  wire  of  the  reochord 
prevented  me  from  observing  higher  intensities  (those  above 
tan.  =  0*6),  and  calculating  upon  them,  and  since  I  was  aware 
that  the  influence  of  temperature  upon  the  resistance  of  con- 
ductors would  probably  oe,  and  has  been,  con.sidered  as  suffi- 
cient to  explain  the  inerease  of  internal  resistance,  as  proceeding 
from  the  common  method  of  calculation,  I  preparea  myself  a 
rather  imperfect  reochord  with  copper  wire,  because  this  metal 
becomes  heated  but  very  little,  and  would  afford  me  to  compare 
the  results  of  very  different  intensities.  Table  vii  contains  the 
results  of  experiments  with  this  copper  wire  rheochord.  All 
i^istances  are  expressed  in  centimeters  of  this  copper  wire. 
Experiments  of  table  vui  are  made  with  the  platinum  wire  rheo* 
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cboidi  besides  which  the  circuit  conskantlj  contained  200  centi- 
meters of  thin  copper  wire.  As  to  the  calculation  of  the  internal 
resistance  I  have  to  make  the  following  statements. 

The  vertical  columns  (a)  of  both  tables  exhibit  this  resistance 
when  calculated  after  the  common  rule,  viz:  combining  the 
direct  intensity  with  every  lower  intensity. 

In  table  vn,  the  column  (a)  gives  an  increase  of  internal  resist- 
anccy  if  only  the  mean  values  of  the  first,  and  last,  five  obser- 
vations are  taken,  from  108*95  to  128*51,  or  from  1  to  124. 
In  table  vin,  the  corresponding  column  (a)  gives,  from  the  first 
and  last,  three  values,  an  increase  fix>m  6*6  to  10*65,  or  from  1  to 
1*61.  For  the  whole  range  of  intensities,  between  the  limits 
1*982  and  0*7844,  the  increase  of  resistance  therefore  is  as  1  to 
1^24x1*61,  or  as  1  to  1*996.  The  two  centimeters  of  platinum 
wire  were  far  from  being  red  hot,  yet  it  is  difficult  to  decide, 
whether  or  not,  this  increase  can  be  explained  simply  by  the 
influence  of  temperature,  the  latter  not  being  determined.  I 
thus  failed  to  get  a  direct  proof  that  the  increase  of  internal 
resistance,  as  visible  after  this  way  of  calculation,  is  decidedly 
greater  than  the  temperature  of  the  measuring  wire  could  ac- 
4K>unt  for. 

But  thinking  the  matter  over  I  found  why  this  way  of  calcu- 
lation is  wrong.  The  first  direct  observation  belongs  to  a  cir- 
cuity with  high  intensity,  and  where  there  is  no  part  of  it  heated 
considerably.  With  this  observation  there  are  to  be  combined, 
first,  the  observation  of  an  intensity  somewhat  lower,  but  the 
measuring  part  of  the  circuit  heated  very  much ;  second,  the 
observation  of  a  low  intensity  within  a  circuit  heated  but  very 
little.  It  seems  evident  both  as  regards  the  influence  of  temper- 
ature, and  as  regards  the  supposed  influence  of  the  intensity  of 
the  current,  upon  the  internal  resistance,  that  in  this  way  mat- 
ters become  rather  mixed  up,  and  mean  results  are  arrived  at, 
instead  of  the  extreme  values  sought  aflier.  To  study  the  influ- 
ence of  temperature,  of  intensity  of  the  current,  upon  the  inter- 
nal resistance,  requires  therefore  to  combine  with  each  other, 
first,  two  observations  of  high  intensities  in  circuits,  with  the 
measuring  unit  of  resistance  heated  considerably ;  and  second, 
two  observations  of  low  intensities  at  which  this  unit  of  resist- 
ance is  heated  but  very  little.  Estimating  then  the  ratio  of 
increase,  due  to  the  difference  of  temperature  of  the  unit  of 
resistance,  the  quotient  of  it  into  the  actual  ratio  of  increase  will 
ffive  the  ratio  of  increase  of  the  internal  resistance,  due  to  the 
difference  of  intensity  of  the  current  Of  course,  it  would  be 
much  better  to  provide  means  for  keeping  the  unit  of  resistance 
at  constimt  temperature,  but  I  refer  to  the  method  of  determin- 
ing the  constants  of  the  battery  as  commonly  practiced. 

In  order  to  eliminate  as  much  as  possible,  the  errors  of  obser- 
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vation  I  preferred  to  calculate  upon  the  combination  of  every  two 
intensities.  The  results  are  contained  in  the  vertical  columns 
to  the  right  of  columns  (a),  of  tables  vu  and  Vlll.  In  table  Vli, 
I  further  calculated  the  mean  of  the  last  five  values  of  each 
vertical  column  from  (a)  to  (b) ;  and  the  mean  value  of  all  the 
other  figures.  The  table  shows  unmistakably  a  general  and  great 
increase  of  the  internal  resistance  with  decrease  of  observed  in- 
tensities. Comparing  now  the  mean  of  the  first  five  values  of 
oolumn  (a),  not  with  the  mean  of  column  (b)  which  may  be  too 
high,  but  with  the  mean  of  all  the  last  figures,  which  is  still  less 
than  the  mean  of  171*6  and  198*9 ;  we  get  a  ratio  of  increase 
of  from  108*91  to  188*6 ;  or  1  to  1*77 ;  and  this  for  a  reduction 
of  intensity  from  1*982  to  7844,  or  from  2-53  to  1 ;  and  for  a 
reduction  of  temperature  of  the  unit  of  copper  wire  which  I 
should  not  think  at  all  sufficient  to  explain  that  ratio. 

In  table  viii,  calculated  in  the  same  way,  the  mean  values  at 
the  foot  of  it  embrace  only  the  last  three  figures  of  each  col- 
umn. Comparing  here  the  mean  of  the  first  three  figures  of 
column  (a)  with  the  mean  of  the  last  two  mean  values,  viz : 

~ ^=17*08,  in  order  to  avoid  any  overrating,  we  get  an 

increase  of  from  6*5  to  17*08,  or  from  1  to  2*68,  which  again  can- 
not be  accounted  for  solely  by  the  difference  of  temperature  of  the 
unit  of  resistance.    This  ratio  is  therefore  partly  due  to  the  ratio 

•7844 
of  decrease  of  intensity  of  the  current  which  amounts  to  -7:^, 

equal  8*62  to  1.  "^^^ 

In  table  vn,  with  the  copper  wire  rheochord,  a  reduction  of 

intensity  to  t-^  ,  and  of  temperature  of  the  rheochord  wire  to 
2*00 

an  unknown  extent,  are  attended  with  an  increase  of  internal  re- 
sistance from  1  to  1*77.    In  table  viii,  with  the  platinum  wire 

rheochord,  a  reduction  of  intensity  to  -— ,  and  of  temperature 

-of  the  rheochord  wire  to  an  extent  much  greater,  I  have  no  doubt, 
than  in  case  of  the  copper  wire,  is  followed  by  an  increase  of 
internal  resistance  not  more  than  from  1  to  2*68,  being  less,  in 
pro^rtion,  than  in  case  of  table  vil.  It  therefore  seems  that 
the  increase  of  internal  resistance,  as  proceeding  from  difference 
x)f  intensities,  is  greater  at  high  intensities  than  at  low  intensi- 
ties of  the  current.  And  combining  now  the  results  of  both 
tables,  we  find  an  increase  of  internal  resistance  from  1  to  1*77  X 
2*68,  or  from  1  to  4*655,  this  increase  being  due  first  to  the  re* 
duction  of  intensity  from  1*982  to  -091,  and  second  to  the  dif- 
ference of  temperature  of  the  unit  of  resistance,  which  however 
oould  not  produce  half  that  ratio,  I  should  think* 
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In  oompnting  these  figares  I  made  use  of  the  values  of  col« 
umns  (a),  after  having  raised  objections  against  them.  But  it 
seems  to  me  that  I  thereby  did  not  unduly  increase  the  results^ 
attributing  them  as  I  do  to  the  full  difference  of  intensities,  and 
to  the  difference  of  temperature  as  proceeding  from  the  second 
intensity  and  the  lowest.  Oonsidering  this  circumstance  as 
chiefly  affecting  the  results  of  columns  (a),  it  appears  also  evi- 
dent that  the  increase  of  resistance  within  this  column  is  not  so 
much  the  result  of  difference  of  temperature,  as  of  difference  of 
intensity,  since  the  influence  of  intensity  starts  from  1*982  in 
table  VII,  and  0'7844  in  table  vni,  while  the  influence  of  tem- 
perature starts  in  correspondence  with  intensity  1*8008  in  table 
VII,  and  0*6068  in  table  Viii. 

There  is  another  circumstance  connected  with  table  Viii,  the 
experiments  having  been  made  with  a  circuit  containing  con- 
stantly 200  centimeters  of  thin  copper  wire,  as  an  addition  to  the 
internal  resistance.  If  the  resistance  of  this  copper  wire,  and 
the  true  internal  resistance  are  calculated  separately,  by  means 
of  combining  the  two  first  intensities  with  each  of  the  following 
ones,  there  result  values  contained  in  columns  (Cu)  and  (B). 
Both  of  them  show  the  same  ratio  of  increase  as  column  (a),  con- 
firming the  fact  as  exhibited  in  table  y.  Thus  far,  the  addition 
of  the  200  centimeters  of  copper  wire  to  the  internal  resistance 
proper,  does  not  seem  to  modify  the  ratio  of  increase. 

The  experiments  for  tables  vii  and  Viii,  still  were  rather  un- 
satisfactory, showing  too  great  irregularities.  To  avoid  them,  if 
possible,  and  with  a  view  to  get  a  clue  to  the  understanding  of 
the  matter,  I  undertook  another  series  of  experiments,  with  as 
much  care  as  I  could  afibrd,  and  the  instruments  at  my  command 
would  allow.  I  made  four  pairs  of  observations,  two  for  each 
end  of  the  swinging  needle  alternately,  and  took  the  mean  value 
of  them.  The  battery  was  a  Bunsen's ;  the  diluted  sulphuric 
acid  containing  rather  much  sulphate  of  zinc,  and  the  nitric  acid 
having  been  used  for  a  short  time.  Using  such  acids  my  object 
was  plainly  to  get  results  about  facts  of  ordinary  occurrence.  I 
tried  the  battery  first  without  any  unnecessary  addition  of  other 
resistances  than  the  platinum  rheochord,  and  afterwards  with  an 
addition  of  25,  50,  100,  150,  200  centimeters  of  thin  copper  wire. 
The  results  of  these  observations,  calculated  in  the  same  way  as 
explained  for  tables  vii  and  viii,  are  recorded  in  tables  ix  to 
XIV.  I  did  not  succeed,  the  results  remaining  irregular,  prob- 
ably partly  from  constant  faults  of  the  instruments,  and  of  the 
location  of  the  tangent  compass  within  about  15  feet  distance 
from  an  iron  stove,  and  within  about  five  feet  distance  from  about 
five  pounds  of  iron  which  could  not  be  removed.  I  therefore  had 
to  content  myself  with  these  results,  and  to  use  them  with  caution. 

In  table  ix,  the  mean  of  the  first  three  values  of  column  (a) 
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is  3'21 ;  the  mean  of  the  last  three  values  of  the  same  column 
is  6'34:.  The  increase  is  in  the  ratio  of  1  to  1-975.  Leaying  out 
the  value  of  column  (6),  as  too  low,  but  taking  the  mean  of  the 
six  mean  values  to  the  left  of  column  (5),  from  17'81  to  23'08 
there  being  three  small  and  three  large  values,  we  get  an  in- 
crease  of  internal  resistance  from  3'21  to  18*51,  or  from  1  to  5*77. 
This  increase  is  due  to  the  reduction  of  intensity  from  1*8422  to 
0*0581,  and  to  the  reduction  of  temperature  of  the  unit  of  resis* 
tance,  from  dark  red  heat  of  the  6  cm.  of  platinum  wire,  to 
about  the  temperature  of  the  air. 

It  may  be  well  to  examine  with  some  detail  this  series  of  ob- 
servations. The  battery  was  in  such  a  state  that  the  direct  inten- 
sity decreased  rapidly  during  the  short  time  necessary  for  4  pairs 
of  observations  of  the  needle.  The  intensity  with  any  length  of 
platinum  wire  in  the  circuit,  was  variable  too,  becommg  dimin- 
ished with  short  length,  and  increased  with  great  length  of  the 
wire.  The  examination  of  the  following  figures  will  give  an 
*  idea  of  the  amount  of  this  variation  of  intensity.  They  are  the 
mean  values  for  the  first,  respectively  for  the  second  two  pairs  of 
observations : 


Cent,  of  plat. 

Cent  of  plat 

Intensltieg. 

wirA  in  thik 

wiio  111  me 

circalL 

Flrtt 

Later. 

wrJro  III  1.16 

circuit 

Firat               Later. 

0 

1-5089 

1-8605 

50 

•1487              -1441 

6 

•467» 

•4665 

60 

•1267               '1259 

8 

•4119 

•4097 

70 

•1118              -1180 

10 

•8721 

•8729 

80 

•1000              '1016 

12 

•8408 

•8424 

90 

•0898              -0919 

14 

•8177 

•8158 

100 

•0814              -0840 

16 

•2929 

•2984 

110 

•0748              -0774 

18 

•2762 

•2788 

120 

•0705              -0726 

20 

•2594 

•2596 

180 

•0652              -0677 

80 

•2052 

•2048 

140 

•0608              -0684 

40 

•1674 

•1700 

150 

•0567               0585 

Owing  to  this  change  of  intensity,  it  would  be  necessary  to 
calculate  upon  the  first  observations  rather  than  upon  any  later 
ones,  or  upon  some  mean  values.  If  I  do  so,  I  get  m  column  (a), 
801  and  5*89  as  mean  values,  with  an  increase  from  1  to  1*957  ; 
instead  of  the  above  values  8*21  and  6*84,  with  an  increase  from 
1  to  1'975.  The  true  ratio  of  increase  is  therefore  somewhat 
less  than  calculated  from  the  table,  and  this  holds  good  for  the 
whole  ratio  of  increase. 

On  the  other  hand,  if  the  decrease  of  intensity  with  the  time, 
is  mainly  to  be  assigned,  as  probabl;^  will  be  maintained,  to  some 
polarization  having  taken  place,  which,  from  the  high  direct  in- 
tensity to  the  next  with  6  cm.  of  platinum  wire  in  the  circuit, 
will  he  kept  for  some  time  near  its  maximum ;  then  the  inten- 
sity with  6  cm.  of  rheochord  wire  is  lower  than  it  would  be, 
had  the  circuit  not  been  closed,  directly  and  constantly,  previous 
to  the  observation  with  6  cm.  of  platinum  wire,  since  this  low 
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intensity  cannot  possibly  prodnoe  the  maximtim  of  polarization. 
Aasuming  therefore  the  intensities  with  6,  8  and  10  cm.  of  pla- 
tinum wire  too  low,  the  mean  value  in  column  (a)  would  become 
yet  smaller  than  8*01,  and  the  ratio  of  increase  of  resistance 
therefore  greater  than  1*967,  if  not  greater  than  1*976.  And 
this  again  holds  good  for  the  whole  ratio  of  increase. 

Considering  all  these  circumstances,  I  think  that  my  discussion 
of  the  combined  results,  from  table  Yi,  is  not  much  at  variance 
with  the  truth,  and  that  my  figures  do  not  exaggerate  the  facts 
in  any  hi^h  degree. 

There  is  an  other  point  to  be  oonsidered.  The  decrease  of 
intensity  with  6,  8  and  10  cm.  of  rheochord  wire  in  the  circuit 
amounts  to  a  mean  of  0*0018.  When  the  circuit  is  closed  di- 
rectly, this  decrease  of  intensity,  for  about  the  same  time,  amounts 
to  0*1484,  that  is,  to  many  times  more  than  the  difference  of  in- 
tensities amounts  to.  Tne  intensity  1*6089  within  the  circuit 
closed  directly,  is  the  mean  value  of  two  pairs  of  observations,  ^ 
one  for  each  end  of  the  needle,  being  respectively  1*6846  and  * 
1*4238,  with  a  decrease  of  0*1612.  This  rapid  decrease  of  inten- 
sity would  justify  starting  the  calculation  of  column  (a)  from 
the  direct  intensity  1*6846  instead  of  from  any  later  intensity,  or 
firom  any  mean  value.  If  I  do  so,  and  compare  this  intensity 
with  the  first  intensities  given  above,  the  mean  values  for  the 
first  and  for  the  last  three  figures  of  column  (a)  become  2*80,  re- 
spectively 6*58,  the  ratio  of  increase  being  1*998  against  1*976 
mm  the  table.    And  the  whole  ratio  of  increase  of  resistance 

3*21 
would  become  ^r^^^^'l*^  times  greater  than  was  resulting 

from  the  table.  This  increase,  due  to  the  greater  direct  inten- 
sitv  started  from,  exemplifies  however  the  intensive  degree  of 
influence  of  the  intensity  of  the  current  upon  the  internal  resist- 
ance, as  compared  with  the  influence  of  the  temperature  of  the 
unit  of  resistance. 

I  sappose,  after  all,  that  one  may  possibly  consider  the  great 
ratio  or  increase  of  internal  resistance  as  figured  fix)m  table  ix,  to 
be  the  consequence,  to  a  great  extent  of  polarization  to  which 
any  inconstancy  of  a  battery  is  usually  assigned,  and  the  battery 
was  in  fact  rather  inconstant.  But  apart  &om  my  above  rea- 
soning to  the  contrary,  I  can  refer  to  table  i,  the  experiments 
fi>r  this  table  having  been  made  with  a  battery  the  acids  of 
which  had  been  used  for  but  a  very  short  time.  The  degree  of 
constancy  of  this  battery  may  be  judged  from  the  fact  that  the 
compass  needle  was  at  60*8^  at  the  beginning  of  the  experiments 
and  at  60*2°  one  hour  later,  during  which  time  the  battery  had 
been  in  use,  except  for  very  few  jninutes.  Now,  if  I  combine 
the  intensities  for  several  great  resistances  in  the  circuit,  and 
take  the  mean  of  three  consecutive  values,  I  get  16*66,  19'46| 
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24'97,  17*92,  as  internal  resistances.  The  mean  valae  of  all  of 
them  is  19  6,  and  the  internal  resistance  as  calculated  from  the 
direct  intensity,  and  that  with  8  cm.  of  platinum  wire  in  the  cir- 
cuit, being  3*48,  there  results  an  increase  from  1  to  5'6{)4,  with- 
out the  platinum  beinc  red  hot,  against  5*77  of  table  ix,  with 
the  platinum  wire  red  hot  indeed.  At  any  rate  the  polarization 
cannot  play  a  great  part  in  the  results  of  my  experimenta 

Comparing  the  results  of  tables  ix  to  ziY,  I  get  from  the  mean 
values  the  following 

Thble  of  ratio  of  increate  of  Internal  Reaittanee,  with  eoMtant  addition  of  differ^ 
ent  Unfftkg  of  copper  wire  in  the  eiraiit. 


Lenirih  of  eopper 
wire  in  the 

Resistances  of  colamns  (a) 

lUtio 
of 

Mean 
highest 

Total 
ratio  of 

circuiu 

Lowest 

Higher. 

increase. 

resistances. 

increase. 

0 

821 

6-34 

1-976 

18-61 

6-77 

25  cm. 

8-88 

I'll 

2008* 

2017 

6-20 

60    " 

4-88 

8-49 

1-961 

20-07 

4*77 

100    " 

602 

9-79 

1-95 

2180 

4*24 

160     " 

6-61 

11-66 

T-764 

22-24 

8-86 

200    « 

166 

12*94 

1-691 

23*44 

8-0« 

The  table  illustrates  the  dependence  of  the  ratio  of  increase  on 
the  manner  the  directly  closed  circuit  is  built  up,  on  the  greater 
or  less  intimacy  of  the  contact,  etc. 

In  tables  X  to  XIV,  column  (Cu)  contains  the  resistances  of  the 
respective  lengths  of  copper  wire.  The  increase  of  resistance 
maintains  the  same  ratio  as  in  the  respective  columns  (a). 
Using  m«an  values,  I  derive,  from  comparing  all  five  tables,  the 
following  results. 


Length 

Resistance 

Respective 

Resistance 

Respective 

of  copper 

at  high 

resistance  of 

allow 

resistance  of 

wire. 

iDtensitj. 

26  cm.  length. 

Intensity. 

2Scin  length. 

26  cm. 

•60 

-60 

-998 

•998 

60    " 

-86 

-426 

1-666 

•888 

100    •• 

1-66 

•415 

8-287 

•809 

160     " 

2*76 

•46 

4-877 

-818 

200     « 

8*62 

-452 

6-12 

•766 

The  resistance  of  26  cm.  of  copper  wire,  expressed  in  .centi- 
meters of  platinum  wire,  at  high  intensity,  is  rather  irregular, 
the  first  value  in  particular  being  too  great.  It  is,  however,  in 
agreement  with  all  other  facts,  safe  to  say  that  the  resistance 
of  a  given  length  of  copper  wire,  or  the  specific  resistance,  ap- 
pears the  greater  the  longer  the  measured  wire  is.  This  is  con- 
trary to  what  may  be  expected  from  the  different  influence  of 
temperature  upon  the  resistances  of  copper  and  platinum,  exem- 
plifying again  the  supposition  that  there  is  some  other  reason  for 
the  increase  of  resistance  in  columns  (a),  overruling  the  influence 
of  difference  of  temperature.     At  low  intensities,  tlie  specific  re- 

*  The  obMrTatioD  with  26  em.  of  copper  and  4  cm.  of  platioum  wire  in  the 
dreoit,  gi^ee  a  ratio  of  incrtaae  oomparatlTelj  too  great,  on  account  of  this  length 


^^  of  platiniun  wire  hariog  been  hotter  than  in  any  other  case. 
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mstance  of  the  copper  is  actually  decre^tsing  with  the  length  of 
the  measured  wire,  and  this  seems  to  indicate  that  at  low  inten- 
sities, the  inflaence  of  temperature  upon  the  resistance  of  con- 
duetors  prevails  over  anj  other  reason  which,  in  a  galvanic  bat* 
tery,  ana  with  this  method  of  determination  and  calculation,  may 
modify  the  resistances,  actually  or  apparently. 

It  was  desirable  to  determine  the  resistance  of  the  copper  wire 
at  low  intensities,  without  any  interference  on  the  part  of  high 
intensities.  The  last  observation  of  each  of  the  tables  xii  to  ziv, 
^ch  with  100  cm.  of  platinum  but  with  no  copper  wire  in  the 
circuity  enabled  me  to  do  so.    From 

1,(1. -I2) 
Putting  Ii=01900,  Pi=80;  13=00882,  Ps=100,  and  afterwards 
"  =0-1580,  "  =40;  "  =  "  **  =  ♦*  all  from  table 
XII,  and  combining  them  successively  with  each  of  the  observar 
tions  with  from  50  to  100  cm.  of  platinum,  and  100  cm.  of  cop- 
per wire  in  the  circuit,  as  per  table  xii ;  and  further  calculating, 
after  the  same  manner,  with  the  corresponding  figures  of  tables 
xai  and  xrv,  there  result,  as  the  mean  values  from  12  single 
ones,  the  following  resistances : 

Length  of  Resistance  of 

copper  wire.  Resistance.  25  cm.  iengtb. 

100  4*465  M16 

160  6128  0-866 

200  6-126  0-641 

It  becomes  here  more  evident  that  at  low  intensities  the  spe- 
cific resistance  of  the  copper  wire  appears  to  increase  with  the 
intensity,  respectively  with  the  temperature  produced  by  it 

Of  course  the  above  figures  cannot  be  compared  with  those 
given  on  page  50,  since  the  latter  values  were  derived  from  the 
highest  direct  intensity.  In  order  to  connect  the  results  of  both 
calculations,  I  combined  first,  the  intensities  0*8865  and  0*0832, 
and  afterwards  the  intensities  0*878  and  0*0882,  with  each  of  the 
six  observations  before  the  last,  all  of  table  xii.  The  values  re^ 
salting  therefrom,  in  columns  1  and  2  of  the  following  table,  com* 


1. 

9. 

3. 

4. 

12-8 

7-74 

4-84 

8-68 

9-74 

6-62 

4-78 

4-19 

7-18 

6*02 

8*66 

826 

6-86 

6-81 

6-27 

6-19 

6-08 

4-78 

4*68 

4-49 

4-49 

4-78 

4-98 

4-96 

Mean,  4*66  4*27 

pared  with  those  in  columns  8  and  4,  which  the  above  mean 
value  (4*466)  is  derived  from,  go  again  to  show  a  general  de« 
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crease  of  resistance  of  the  copper  wire  with  decrease  of  observed 
intensities,  the  last  horizontal  row  of  figures  making  the  only 
exception,  if  one  and  the  same  low  intensity  is  considered.  The 
values  in  columns  8  and  4,  do  not  decrease,  on  account  of  errors 
of  observations,  I  suppose.  If  calculated  for  table  ziii,  column 
8  is  decreasing,  column  4  increasing.  If  calculated  for  table  xrv, 
both  columns  8  and  4  are  decreasing,  from  the  mean  of  the  first 
three  values  to  the  mean  of  the  last  three. 

It  seems  to  me  that  the  facts  here  illustrated,  give  a  new  rea- 
son for  the  great  difference  of  the  specific  resistances  of  conduct- 
ors, as  derived  by  different  observers  from  experiments,  under 
conditions  much  varying  and  either  partly  unknown,  or  at  least 
underrated  in  their  influence.  From  observations  of  Davy,  Bee- 
querel.  Ohm,  Christie^  Lenz,  Fouillet,  Buff,  Frick,  Mtiller,  Lamy, 
Arndtsen,  Matthiessen  and  Wiedemann,  as  recorded  in  G.  Wiede- 
mann's Galvanism,  1868,  I  extract  the  following  table  of  the 
extreme  values  of  the  conducting  power  of  different  metals,  for 
which  the  conducting  power  of  silver  is  taken  as  100.  The  val- 
ues vary 

For  copper        between  the  limits  65*8  and  280*99    ratio  1  to  4-27 
*•    gold  •*         "       **       65-2    "    161-8,         "    1  *•  2-93 

"woo  «         a       a      24-06  **      98-6,         «    1  «  8-88 

a     tin  it  u       u       11.45 «      47.2^         «    1  44  4-12 

"  iron  "  "  «  12-36  «  48-9,  «  1  «  8-96 

"  platinum  u  u  u  7.93  u  ^q.^^  u  1  «  3-05 

*'  lead  «  «  u  7.77  4i  03.3^  u  I  44  8.15 

"  antimony  a  ««  44  4-29  "        6-6,  **  1  "  1-61 

"  mercury  "  "  "  1-63  "  4-62,  «  1  «  2-83 

"  bismuth  **  "  «  1-19  **        1-9,  «  1  "  1-6 

While  the  method  of  calculation  of  columns  (Cu),  (B)  and  (a), 
of  tables  x  to  xrv^  gave  the  iq>pearance  of  the  ratio  of  increase 
beinff  equal  for  the  whole  amount,  and  every  part,  of  the  so- 
called  internal  resistance,  the  copper  wire  included,  the  above 
eomputations  show  that,  for  low  intensities,  the  copper  wire  fol- 
lows its  own  rate  of  increasCr  or  rather  decrease,  leaving  indeed, 
AS  was  to  be  expected,  the  full  amount  of  increase  with  the  true 
internal  resistance,  viz.,  within  the  liquids  of  the  battery.  In 
table  XII,  the  mean  of  the  first  three  values  of  the  true  internal 
resistance,  in  column  (R),  is  3'66.  The  same  true  internal  resist- 
ance at  low  intensities,  may  be  calculated  either  by  the  formula 

/Hw(PalJ^»)IJ2-P.I.(It-Ia) 
W--  1,(1,^1,)  ' 

with  the  same  observations,  (Cu)  has  been  calculated,  as  per  page 
51 ;  or^  the  values  for  (Cu)  computed  there,  and  specified  in  col- 
umns 8  and  4,  on  page  51,  may  simply  be  deducted  from  the  cor- 
respondiag  mean  values  of  the  whole  internal  resistance  of  table 
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XCL  Thus  we  get  (E)  at  low  intensities^  equal  20-90— 4'f)6= 
16-24:;  and  equal  21-99~4-27=17-72 ;  with  a  mean  of  16-98. 
From  8*66  to  16*98,  the  increase  is  as  1  to  464 ;  while  the  in- 
crease of  the  full  internal  resistance,  the  copper  wire  included,  is 
only  from  5*02  to  21*445,  or  from  1  to  4*27,  for  the  correspond- 
ing values  of  table  zii.  Here  again  the  influence  of  the  intro- 
duction of  100  cm.  of  copper  wire  appears  as  reducing  the  true 
amount  of  increase  of  resistance,  and  it  seems  safe  to  recognize 
this  increase  as  residing  mainly  if  not  entirely,  within  the  liquids. 
The  contrary  result  exhibited  in  columns  (Cu),  (B)  and  (a),  ia 
therefore  due  exclusively  to  the  method  of  calculation. 

My  series  of  experiments,  most  of  them,  show  the  values  for 
the  internal  resistance,  after  the  general  great  increase,  to  de- 
crease for  the  lowest  intensities.  This  becomes  more  visible  from 
a  graphical  representation  of  the  course  of  the  internal  resistance. 
This  circumstance  may  partly  depend  on  constant  &ults  of  the 
observations  of  small  denections  of  the  compass  needle.  But  it 
seems  certainly  to  depend  partly  on  the  circuit  being  formed  with 
copper  conductors.  The  influence  of  the  intensity  upon  the  in- 
ternal resistance,  appears  to  become  constant  at  low  intensities. 
Any  further  variation  of  the  internal  resistance  will  then  be  due 
to  the  influence  of  temperature  upon  the  liquids  on  one  side, 
and  upon  the  copper  conductors  on  the  other  side.  Now,  as  the 
resistance  of  the  copper  increases  with  the  temperature,  from  8 
to  4  times  more  than  the  resistance  of  the  liquids  decreases,  their 
combined  result  may  produce  a  reduction  of  the  internal  resis- 
tance, to  some  extent,  with  further  decrease  of  intensity. 

On  page  888  I  ought  to  have  mentioned  the  so-called  "  Ueber- 
^ngswiderstand,"  or  resistance  to  passage  from  solids  into 
liquids,  as  one  of  those  circumstances  which  may  influence,  or 
bring  fbrth  the  results  of  my  experimenta  However,  from  what 
I  could  learn  about  this  kind  of  resistance,  I  at  first  could  not 
make  much  of  it.  Fechner  represented  it  as  in  direct  propor- 
tion with  the  intensity  of  the  current  (see  G.  Wiedermann's  Gal- 
vanismus,  vol.  i,  page  449,  which,  however,  is  contradicted  by 
De  la  Bive's  Treatise,  vol.  ii,  page  402).  Such  relation  would 
not  harmonize  at  all  with  my  experiments.  Poggendorff  found 
the  reverse  to  be  the  case ;  but  the  idea  of  such  resistance  was 
generally  discountenanced,  and  the  polarization  was  considered 
as  sufficient  to  explain  the  whole  matter,  in  most  cases.  To  be 
sure,  the  existence  of  such  resistance  in  other  cases  was  acknowU 
edged,  and  Neumann  and  Wild  gave  methods  to  determine  it. 
Experimenting  with  a  DanielPs  battery,  Neumann  found  the  in- 
crease of  this  peculiar  resistance  to  be  in  direct  proportion  with 
the  intensity  of  the  current.  But  I  could  not  form  any  idea 
about  the  amount  of  this  resistance  compared  with  the  common 
resistance  of  the  liquids,  since  I  had  at  hand  nothing  but  a  meager 
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report  about  those  experiments.  Besides  this,  the  figures  given 
by  Neumann  were  then  (1857)  not  free  from  doubt  as  to  their 
being  increased  on  account  of  a  possible  neglect  of  a  part  of  the 
polarization. 

Apart  from  all  these  doubts,  I  have  to  confess  it,  the  indis- 
criminate use  of  the  formula  E=IR  was  the  chief  reason  of  my 
neglecting  the  resistance  to  passage,  "  Uebergangswiderstand,'' 
since  the  electro-motive  force  of  tne  battery  seemed  to  increase 
in  the  same  ratio  as  the  internal  resistance,  and  did  so  indeed  if 
calculated  from  column  (a),  after  the  common  method.    Later, 

ffuided  by  the  fact  of  the  resistance  of  the  copper  wire,  if  calcu- 
ated  fix>m  low  intensities,  following  its  own  course,  and  by  the 
evident  inconsistency  of  combining  intensities  widely  diroring 
from  each  other,  I  proposed  to  calculate  the  electro-motive  force 
not  with  the  direct  intensity,  but  with  those  intensities  ever^ 
higher  resistance  is  derived  from.  Taking  table  xii,  as  a  speci- 
men, there  result  from  the  first  and  last  resistances  of  14  col* 
umns,  the  following  values  for  the  electro-motive  force : 

i% 

4*31  8-86 
4-60  S-tXS 

7-87 

7-05 
6-96 

9-66 
7-82 

8-80 
9-08 
9-21 

9-88 
9-92 
9-69 

8-77  8-95  916  9*29  984  941  9-48  948  9-58  9'56  958  9-68  9-67  9*62 

The  mean  of  the  first  three  values  of  column  (a)  is  4*42 ;  the 
mean  of  the  last  six  values  is  9*67,  the  ratio  of  increase  therefore 
equal  1  to  2*188.  I  could  not  venture  to  determine,  without 
knowing  exactly  the  influence  of  temperature,  whether  or  not, 
this  increase  of  electro-motive  force  is  due,  partly,  or  exclusively, 
to  this  influence  of  temperature  upon  the  resistance  of  the  unit 
of  the  rheochord,  or  to  a  loss  of  electro-motive  force,  which  I 
suppose  to  occur  at  high  intensities.  But  I  expect  that  a  closer 
investigation  of  the  matter  will  support  my  views  about  this 
point. 

With  the  foregoing  examination  of  the  electro-motive  force,  I 
hope  again  to  have  thrown  some  new  light  upon  the  reason  of 
differences  between  the  values  of  the  electro-motive  force  of  a 
battery,  as  given  by  different  experimenters,  or  derived  from 
different  methods.  The  variations  are  here  not  so  great  as  in 
ease  of  the  specific  resistances ;  the  electro-motive  force  of  the 
Grove  battery  for  instance,  varying  from  167  (Poggendorff's  low- 


Digitized  by 


Google 


and  Resistance  of  a  Oalvanie  Circuit 


55 


eit  figure)  tO"192  Lenz  and  Saweljev),when  the  force  of  Daniell's 
battery  is  taken  as  100.  The  reason  for  this  small  amoant  of 
variation  however  seems  to  be  obvious.  There  are  less  observa- 
tions recorded  as  in  the  other  case,  and  perhaps  mainly  such  re- 
sults which  were  considered  as  "  reliable,"  thus  excluding  ex- 
treme  values  which,  under  certain  circumstances  are  liable  to 
turn  up. 

If  I  take  from  the  above  table,  9'67  as  an  approximation  to 
the  true  electro-motive  force  of  the  battery,  the  internal  resist- 
ance of  the  battery,  at  common  temperatures,  would  result  as 

9*67 
^ --^.=10'9,  and  the  internal  resistance  would  appear  to  increase 

from  10*9  to  21*80,  or  from  1  to  1*954,  and  this  from  some  other 
reason  than  the  influence  of  temperature  upon  the  measuring 
rheochord  wire.  These  figures  however  cannot  convey  a  true 
idea  of  the  relative  importance  of  the  temperature  on  one  side, 
and  of  all  the  other  reasons,  if  there  exist  more,  for  the  increase 
of  electro-motive  force,  and  internal  and  external  resistance,  on 
the  other  side,  since  the  simple  formula  of  Ohm  does  not  detail 
what  is  constant,  and  what  undergoes  variations  in  different 
degrees. 

What  this  reason  is  I  am  still  at  a  loss  to  know.  I  hold  that 
it  is  not  polarization.  It  seems  very  probable  that  the  resist- 
ance to  passage,  '^Uebergangswiderstand,"  will  furnish  the  key 
to  the  results  of  my  experiments.  But  it  will  require  other  ex- 
periments (mite  differently  arranged  and  detailed  to  settle  this 
question,  i  think  it  will  no  longer  do  to  use  Ohm's  simple  for- 
mula, and  to  permit  the  intensity  of  the  current,  and  the  tem- 
perature produced  by  it,  to  influence  the  determinations  of  eleo- 
tro-motive  forces  and  resistances,  to  an  unknown  extent,  and 
varying  vndely  according  to  uncontrolled  circumstances* 

Tabl»  VL 

BattMy,  anc  in  dilated  sulphuric  acid ;  gaa  coke  in  properly  acidulated  solutieii  of 
bichromate  of  potash.    Both  liquids  had  been  used  once  before. 


Ebeo-    Com-     Tan-       lot.       Meaa  values  of 


etkord.    pass,    cent     roilat 
0      28<>     -4246 


20-6  -8769 

21-5  -8989 

19-6  -8561 

21-2  -8879 

20-1  -8660 

21-6  -8989 

19-4  -8521 


1547 
41-76 

liV 

22-89 

88-42 
26-24 

16-85 
28-68 


Int  resist 


28-61  -I 


18-65 


29  88 


20-24 


26-69 


Rbao-    Com-     Tan-       Int       Mean  ▼aloes  of 


cbord.    pais.     (eoL     resist 
0      20-9     -8819 


int  resist 


19-4    -8621     ^^    25-46 
87-29 

20-7    -8779     .... 

21-84 
19-1    -8462    -— -      25-52 
29-21 

20-8    -8699     .... 
24-90 
18-9    -8424    ^^    2402 

20-4    -8720     .... 


25-00 
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UhM-   Cora-    Tnn- 


Int. 


«boni.    paM.    (onL     naihL 
0      20-4^  -8720     .... 
87»1 


4 
0 

4 
0 

4 


18-6  '8866 

20-2  -8680 

18-2  -8287 

20-8  -8699 

18-2  -8287 


42^3 

88-45 
81-91 

8lVl 
86-25 


Tabls  YI  (oontiiiM  1). 


Mean  valoM  of 
int  resist 

40-821 

1 86-6 
82*68  J 


88-68 


Rheo-    Com-     Tan-       Int        Menn  values  of 


'AioT±    pnss.     (enL     resist 
J    1     -8060 


int 


Qit'OI 

17-7    -8191  26-661 

26-10  I 

20-2    -8680     .... 

17-8    -8211     *—     8O-20J 

88-02 
10-8     -8600     


Us- 


42 


0      19-8<»  -8600     .... 

6      17       -8057    ^^  84-89 -I 

86-00 
0      19-7    -8681     ....  U8-84 

82-30  I 

6      16-8    -8020     -—  82-80  J 

82-30 

0      19-7    -8581     .... 

26-75 
6      16-8    -2926    5^:7-.     2762 

2  0*49 


80-69 
16-6     -2962    ^'     8018 
29-67 


0      19-6®  -8641 

6 

0      19-6    -8661 

6 

0      19-4    -8521 


80-84 
^••*    '''''     88T2     '^••^J 


.81-08 


0      19<»     '8448     .... 

8      16-8    -2880    ^     86-98 
86-98 


0 
8 
0 
8 

0 


19 


-8448 


16-7  -2811  ?|4!  80-64 
28-86 

19-4  -8621  .... 

15-8  -2880  ??1?  82-76. 

82'76 
19-4  -8521  .... 


88-44 


15-6<>  -2792 
18-8  -8405 
16  -2679 
19  -8448 
15-8  -2786 
18*6  -3865 


8064 
26-48 

29V6 
28-06 

80-96 
84-79 


88-54 


28-66 


82-87  J 


81-69 


0 
10 

0 
10 

0 
10 


18-60  -8866  

2930 
19   -8448  

82-0 
14-7  -2628  — - 

320 


19 


•8448 


14-7  -2628 


82-0 
83-64 


80-781 

181-86 
82*0  J 


82-77 


0 
10 

0 
10 

0 


18-8<»  -8406 

14-6  -2605 

19  •3448 

14-6  -2686 

18-6  -8865 


82-66 
8109 

80Y7 
88-19 


81-821 


h81-76 


81-681 


0   18-6<^  -8866  .... 

20   12-1  -2145  |51^  86-97 
86-78 

0   18-8  -8808  .... 

20   11-8  -2089  ^    84-67; 

0   18-2  -8287  .... 

20   11-6  -2064  — ^  84-41 
35-60 


86-27 


0 
20 

0 
20 

0 


17-8«j8211 
11-6    -2054 


18 

11-6 

18 


-8249 
•2064 
-8249 


85-60 
84-38 

84-V8 
84-88 


34-94 


84-88 


84-66 
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Tablb  YI  (contiiiMd). 


Mheo-  0dm-    t^o-       lot       Mean  Tftloct  of 
cted  ptm.    gBBL    nsisL     lot  ntiaUnce. 

0     18<»     -8249     .... 

86*69 
80     10      -1768    ^^    84-91 

0     18*8    '8808     ....  ^87-88 

80     108     1817     ^t    ^^''^ 

0     18-1    -8908     .... 

80     10^1     1781     ^~     86-71 
86-48 


Rbeo>   Com-     TMi-       lot       lf««B«alnMor 

|MM.     fent  resist      li 

18*9«  -8987  .... 

»•»  •"»•  g:?;  »*-<-i 

177    '8191     .... 
86  89 

90     1797  jj^j     84-98J 

18-9    -8987     «... 


0 
80 

0 
80 

0 


84-87 


0 
40 

0 
40 

0 
40 

0 
40 

0 


lfr9«  -8987 

8-7  -1620 

17-8  '8911 

84  1477 

17-7  -8191 

86  -1618 

17*4  -8184 

88  -1469 

17*8  -8116 


84-41 
86-96 

84  07 
8417 

88*96 
87  88 

8484 
86-94 


86-181 
84*97 
87-16 
86*04 


84-7« 


86-09 


44-64 

44*64 


60      7*40  1899 

0      17*8  -8116 

60        6-9  1210 

0*    164  -2948 

60        70      1928 

0      168  -2926 

6*8  -1192 

168  -9926     .... 

-118^    ««•** 


44*641 


8811 

4849 

41 '27 
41-27 


6*6 

16*8    '2996 


kl*87 


88*26 


8811] 


48*19 


41*97 


88-98 


89*78 


0 
120 

0 
120 

0 
120 

0 
200 

0 
200 

0 
200 


18-8*  -9996 
48    -0769 

16*4  -9948 
4-4    -0770 

18-6  -9982 
4n    -0769 

16-6®  -9799 
9-8    D489 

16*8  -9880 
9-8    -0489 

16-6  -9799 
9-7    D479 


lis  -i 


• . .  • 
42-69 
42T6    '"^ 

f?l»     4168 
49-29 


41-86 


0 
120 

0      16 
120        4 


16-10  .2886 


42*47 
8V-47 

41  78 

42-47 

. .  •  • 
4069 

4148 


40*97 


49-19 


y  41*64 


4108 


89*69 
4*1     -0716    ?l|{    89*77 
8996 
•2867     .... 


88-69 
•0699     ^        89-88 
40*08 
0      166    -9792     .... 


89-67 


0      16-80  -2880     .... 

200        2*7    -0472    ^—    40-861 
4189 
0      16*8    -2786     

200        26    -0464     *^I'    89*89 
88-84 
0      16  6    '2792     .... 


40H)9 


*  TUt  obterratioo  was  tnftde  ifter  the  buttery  having  been  open  for  tome  time. 
Ail  Joom.  acx.-4BcoicD  8brixs,  Vol.  Zim,  No.  197.— Jjjc,  1807. 
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Art.  VIII. — On  Gohrado  Meteorites — Russel  Quick  Meteoric  Iron^ 
and  Bear  Creek  Meteoric  Iron;  by  Prof.  J.  Lawrence  Smith, 
Loaisville^  Kj. 

The  first  of  these  irons  I  described  in  the  September  number 
of  this  Journal,  calling  it  the  "  Colorado  meteorite.''  Owing  to 
the  discovery  of  another  in  the  same  territory  (specimens  of 
which  have  been  in  my  possession  for  some  little  time),  it  will  be 
proper  to  designate  the  first  mass  as  the  "Bussel  Gulch"  iron 
and  the  other  as  the  *'  Bear  Creek"  iron.  Of  this  last  there  are 
two  short  notiises  in  the  November  number  of  this  Journal,  pages 
260  and  286,  the  specimen  of  it  in  my  possession  has  enabled 
me  to  make  a  thorough  examination  of  the  constituent&  The 
piece  I  have  has  a  portion  of  the  exterior  attached. 

As  has  already  been  stated  by  Prof.  Shepard,  it  is  coarsely 
crystalline,  and  laminated  from  the  effects  ot  decomposition  be- 
tween the  crystals ;  the  surface  contains  considerable  pyrites,  al- 
though Prof.  Shepard  did  not  discover  any  in  his  specimen.  I 
was  enabled  to  separate  and  analyze  magnetic  pyrites,  schreiber- 
site  and  nickeliferous  iron.  Of  the  magnetic  pyrites  suflGicient 
was  separated  to  make  a  quantitative  determination  which  was 
as  follows : 

Sulphur, 35*08 

Iron, 61-82 

Nickel, -41 

In&olubU  residue, 1*81 

9912 

The  schreibersite  was  not  obtained  in  sufficient  quantity  for 
a  complete  analysis;  about  60  milligrams  of  the  pure  mineral 
gave  alHhe  constituents  usually  found  in  this  interesting  mineral. 

The  nickeliferous  iron,  constituting  of  course  the  great  bulk  of 
of  the  mass,  was  composed  as  follows : 

Iron, 83*89 

Nickel, 1406 

Cobalt, -83 

Copper,          ....         minute  quantity 
Phosphorus,  - '21 

98-99 

The  laminae  of  iron  are  often  very  brilliant,  having  the  luster 
of  silver  and  caused  me  to  suspect  more  nickel  than  was  found. 
It  was  supposed  that  in  the  decomposition  of  the  crystals  the 
iron  would  disappear  more  rapidly  than  the  nickel,  and  that  by 
a  process  of  cementation,  the  nickel  would  accumulate  in  the 
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laminao ;  but  &om-«arefal  examination  of  the  pToeess  of  deoom- 
positioD,  there  is  no  doubt  that  the  interior  of  the  mass  will  not 
differ  materially  in  its  composition  from  the  analysis  already 
given  of  the  nickeliferous  iron.  Besides  the  minerals  already 
mentioned,  and  which  properly  belong  to  the  original  mass,  there 
is  much  oxyd  of  iron,  containing  some  nickel  arising  £rom  the 
decomposition  of  ike  sur&ce. 


Abt.  IX. — On  a  new  locality  of  Tetrahedriie,  TennantiUj  and  Na^ 
criie^  with  some  account  of  Oit  Kellogg  Mines  of  Arkansas;  by 
Prof.  J.  Lawbence  Smith. 

A  SHORT  time  since  Prof.  E.  T.  Oox  of  Indiana  sent  to  me  an 
antimonial  copper  ore  containing  silver,  one  fragment  being  the 
termination  of  a  crystal  having  a  number  of  small  but  beautiful 
faces,  another  was  a  minute  crystal  of  a  different  form ;  in  the 
hands  of  Prof.  Cox  a  blowpipe  analysis  had  given  about  five 
per  cent  of  silver  in  some  of  tne  mineral. 

The  crystalline  fragments  were  first  examined  and  they  enabled 
me  clearly  to  trace  out  tetrahedrite  in  one  and  tennantite  in 
the  other.  The  faces  on  the  tetrahedrite  were  small  but  beauti- 
ful and  very  numerous ;  from  the  number  on  the  fragment  ex- 
amined there  would  not  have  been  less  than  from  60  to  70  had 
the  crystal  been  perfect :  it  corresponds  very  nearly  to  the  cy  ratal 
figured  in  Dufrenoy's  Mineralogy,  plate  124,  fig.  441,  which  he 
speaks  of  as  coming  from  Moschellandsberg,  a  locality  that  I  am 
not  able  to  discover.  Good  measurements  were  made  on  a  few 
of  the  faces. 

P  on  P  70** ;    P  on  ft»  Ih^""  30' ;    P  on  a*  144*  30' 

Specific  gravity  of  different  specimens  varied  from  4*78  to 
6*08 ;  the  latter  was  the  sp.  grav.  of  the  above  crystal.  The 
ansdysis  of  two  specimens,  No.  2  being  a  part  of  the  crystal, 
gave 


1. 

2. 

Antimony, 

26-60 

.    2701 

Sulphur, 

26-71 

2532 

Copper,    - 

86-40 

33-20 

Iron, 

1-89 

'82 

Zinc, 

4-20 

6.10 

Silver,      - 

2-30 

4-97 

Arsenic,  - 

1-02 

•61 

9902  98*03 

The  quantity  of  No.  2  analyzed  did  not  exceed  800  milli- 
grams. 
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There  are  two  minerals  consisting  of  minnte  micaceons  scales 
on  the  quartz  containing  this  gray  copper.  One  of  them  I  could 
not  obtain  in  sufficient  quantity  for  examination;  from  an  im- 
perfect examination  I  conclude  that  it  is  muscovite;  the  other 
mineral,  a  soft  unctuous  talc-like  mineral,  is  nacrite,  composed 
as  follows : 

Silica, 66-02 

Alumina,  -        -        -        -        -        -  26*11 

Oxjd  of  iron, 2*20 

Manganese, trace 

Potash  and  soda,         -        -         -         -  1*18 

Water, 4  98 

09-49 

These  minerals  came  from  a'n  exceedingly  interesting  mine 
in  Arkansas  that  is  an  yet  almost  unexplorea;  I  have  obtained 
a  full  description  of  it  from  Prof.  Cox  and  I  think  it  would  be 
well  to  give  it  here,  for  besides  being  likely  to  prove  of  consid- 
erable commercial  value  when  properly  explored,  there  will 
doubtless  be  found  many  interesting  mineral  species  there. 

The  Kellogg  mines  are  situated  10  miles  north  of  the  city  of 
Little  Rock  in  Pulaski  Co ,  Ark.  The  country  in  the  vicinity  is 
rolling,  the  highest  hills  are  about  270  feet  above  the  water  level 
of  the  neighboring  streams.  The  surface  rocks  are  thick  and 
thin  beds  of  sandstone  alternating  with  shales  occupying  the 
base  of  the  coal  measures.  The  rocks  are  but  little  disturbed 
and  are  for  the  most  part  horizontal.  There  are  no  metsmor- 
phic  rocks  showing  themselves  at  the  surface  nearer  than  Little 
Bock  on  the  south  side  of  the  Arkansas  river.  Innumerable 
veins  of  milky  quartz  are  seen  traversing  the  sandstones  and 
shales. 

About  seventeen  years  ago  lead  ore  was  discovered  at  these 
mines  by  Mr.  Kellogg,  companies  were  organized  and  mining 
operations  carried  on  extensively  for  about  one  year,  when  the 
flattering  accounts  of  the  gold  discoveries  in  California  caused 
the  miners  to  leave,  and  the  work  which  had  been  badly  con- 
ducted was  abandoned.  Many  tons  of  the  ore  which  is  an  ar- 
gentiferous galena  (containing  60  to  200  ounces  of  silver  to  the 
ton)  were  extracted  from  the  mine  and  finally  the  greater  part 
was  shipped  to  England  and  sold  at  a  good  price.  A  smelting 
furnace  has  been  erected  on  the  groumla,  but  for  lack  of  skill, 
the  proprietor  never  succeeded  in  working  the  ore  profitably, 
consequently  the  impression  was  produced  that  the  ore  could 
not  be  smelted,  but  tnere  is  no  good  reason  for  such  an  opinion. 

Since  the  mines  have  been  abandoned,  the  old  shafls,  ranging 
in  depth  from  fifteen  to  seventy  feet,  are  all  filled  in,  and  the 
country  has  become  covered  with  a  dense  undergrowth  of  brush 
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and  briars.  About  one  year  ago  Prof.  Cox  revisited  these  mines 
for  a  company  who  had  in  view  to  lease  or  purchase  them ;  it 
was  during  ihis  visit  that  the  gray  copper  above  referred  to  was 
discovered.  This  ore  has  previously  esaiped  tlie  observation  of 
others  who  had  explored  these  mines.  It  is  impossible  at  pres- 
ent to  see  the  ore  in  place,  and  those  who  previously  woiked 
the  mine  give  conflicting  statements  as  to  the  manner  in  which 
the  ore  is  found. 

The  vein-rock  and  associated  minerals  with  the  galena  are 
white  quartz,  spathic  iron,  zinc  blende,  copper  pyrites,  gray  cop- 
per, tennantite  and  nacrite. 

The  mines  are  now  in  the  hands  of  a  new  company,  and  the 
latest  information  from  their  operations  are,  that  matters  look 
well;   the  vein  now  being  worked  is  nearly  three  feet  wide, 

Principally  lead  ore,  the  balance  being  zinc  blende;  twenty 
ands  are  at  work,  and  the  shaft  is  down  forty-five  feet  My 
opinion  is,  that  in  time  this  mine  will  become  of  considerable 
importance,  and  lead  to  furtlier  developments  of  argentiferous 
galena  in  that  region. 


Art.  X. —  On  recent  Soundings  in  the  Gulf  Stream.  —  Abstract 
of  a  paper  read  before  the  National  Academy  of  Sciences; 
by  Henky  Mitchell,  Assistant  U.  S.  Coast  Survey. 

Early  in  the  spring  of  the  present  year  an  application  was 
made  to  tlie  CoastSurvey  by  the  International  Ocean  Telegraph 
Company  for  information  relative  to  the  form  and  character  of 
the  bottom  of  the  Straits  of  Florida  between  Key  West  and 
Havana  along  the  proposed  track  of  the  submarine  telegraph 
cable  which  is  to  connect  the  United  States  wiih  the  West  India 
Islands.  It  was  clearly  the  province  of  the  Coast  Survey  to 
supply  information  of  this  sort,  and  a  special  survey  was  there* 
fore  ordered  under  instructions  from  Mr.  J.  E.  Hilgard  who,  dur- 
ing the  illness  of  Prof.  Bache,  conducts  the  work  of  this  bureau. 
These  instructions  were  carried  out  carefully  and  under  favoring 
circumstances,  so  that  the  results  are  entitled  to  confidence. 

The  distance  from  Sand  Key,  on  the  extreme  southern  point 
of  the  Fh^rida  reef  to  El  Moro  rock  at  the  entrance  to  Havana, 
is  but  a  trifle  over  82  miles.  To  lay  a  cable  over  this  short  dis* 
tance  would  seem  to  be  an  easv  task  and  one  that  should  long 
since  have  been  executed.  In  tact,  however,  the  locality  offtsrs 
a  new  problem  to  the  engineer,  viz:  to  lay  a  cable  nearly  at  right 
angles  to  a  stroitg  stream,  or  system  of  streams^  fli)whig  through  a 
rofky  pass  of  great  depth.  The  new  survey,  if  it  does  not,  as  is 
hoped,  supply  the  elements  for  the  solution  of  this  problem,  at 
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least  develops  and  gauges  the  di£5culties  of  the  task,  and  inci*' 
dentjilly  adUs  a  few  items  of  interest  to  physical  inquiry. 

The  line  of  maximum  depression  was  struck  at  a  point  24 
Tiiilrs  north  of  the  Moro,  and  followed  some  distance  to  the  north- 
east vvitli  dr})ths  or  853,  846  and  794  fathoms.  The  direction 
ot  this  line  does  not  correspond  to  that  of  the  Gulf  Stream  in 
this  neighborhood ;  but  a  glance  at  the  map  will  show. that  a 
S.W.  course  would  be  a  natural  one  for  the  Polar  Current,  as 
it  is  called,  which  runs  near  the  bottom. 

The  numerous  soundings  of  this  survey  make  it  possible  to 
develop  a  profile  of  section  from  Sand  Key  to  the  Moro,  and  the 
subjoined  table  gives  the  numerical  data  for  such  a  profile. 

Section  of  Soundings  across  the  Straits  of  Florida^  from  Sand  Key 

to  El  Moro, 


u 

Distances  from 

Depths. 

it 

'^S 

Sand 

El 

By  Indi- 

By  outrun 

oS 

•o2 
5-0 

Remarks. 

£^ 

Key. 

Moro. 
79i 

CHtor. 

of  line. 

ii 

,     A 

2* 

66 

rock. 

Coral  strewn  orer  with  shells. 

5      B7ito8i 

•?4J 

Ill 

126 

6 

u 

Specimen  of  coral  debris  obtained. 

^     0 

U 

714 

129 

182 

1 

« 

8.D 

14i 

67* 

2h9 

809 

2 

u 

Specimen  of  coral  debris. 

S|E 

18i 

64 

869 

897 

1 

mud. 

Specimen  of  gray  mud. 
Specimen  of  mud  nearly  white. 

!|F 

24i 

68 

482 

466 

1 

41 

g^G 

29i 

68i 

604 

663 

2 

l( 

Specimen  nearly  white  with  dashes 

of  red. 

84 

48i 

687 

!^ 

1  ' 

It 

Specimen  of  stiff  mud,  nearly  white. 

38 

44* 

794 

is 

1 

It 

Specimen  gray  and  granular  mud. 

,       i 

46i 

86* 

846 

1 

II 

Specimen  nearly  white  with  red 

o  ° 

If 

tinge. 

i  •• 

61i 

81 

842 

8 

U 

Specimen  same  as  above. 

1-  g 

66* 

26i 

818 

si 

2 

it 

Specimen  same  as  above. 

Is  f, 

«0 

22* 

466 

?s 

2 

U 

Specimen  of  mud  with  drab  color. 
No  specimen — some  doubt  of  cast. 

:i« 

6H 

20* 

880 

Sti 

U 

e»  d 

67i 

16 

710 

£ 

hard. 

1      c 

1H 

9 

748 

mud. 

S  i 

78i 

8* 

688 

620 

sand. 

Sand  or  mud  of  reddish  brown  hue. 

80i 

1* 

248 

244 

rock. 

A  small  shell  obtained. 

In  this  profile,  which  is,  strictly  speaking,  that  of  a  diagonal 
section,  the  point  of  maximum  depression  is  found  87  miles 
from  the  Moro,  and  is  848  fathoms.  The  approaches  to  the  great 
valley  from  the  two  coasts  are  dissimilar  in  general  features. 
From  the  northward  the  bottom  falls  away  in  terraces  whose  in- 
tervening slopes  are  nowhere  abrupt;  while  from  the  southward 
an  irregular  and  hilly  approach  is  found  with  indications  of  ab- 
rupt if  not  precipitous  changes  of  elevation.  Above  the  terra- 
ces of  the  north  shore  the  sea  lies  almost  motionless,  while 
among  the  ca&ons  of  the  southern  half  of  tbe  Straits  flow  the 
Gulf  Stream  and  its  counter  currents. 
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*rheae  natural  distinctions  authorisse  ns  in  taking  up  separately 
the  descriptions  of  these  approaches,  and  we  shall  proceed  to  do 
so  briefly,  commencing  at  Sand  Key  and  following  the  profile 
southward  from  A  to  I:  then  commencing  at  the  Moro  and  fol^ 
lowing  northward  from  a  to  t  (see  table). 

Northern  Approach. — Leaving  Sand  Key,  the  water  deepens 
rapidly  to  13  fathoms,  then  shoals  again  to  7  fathoms  upon  a 
coast  bar  or  ridge  parallel  to  the  reef,  and  scarcely  fths  of  a  mile 
distant  from  it.  Seen  from  the  deck  of  a  ship  upon  a  fine  day 
this  bar  is  marked  by  a  narrow  belt  of  pale  blue-green  water  in 
beautiful  contrast  with  the  dark  blue-black  of  the  ocean.  The 
bottom  can  be  seen  on  crossing  it  and  appears  to  be  a  pure  white 
rock  tn  situ,  strewn  sparsely  over  with  fragments  of  the  weathered 
and  brown  reef  rock.  Two  miles  farther  out  carries  us  to  the 
point  A,  where  our  table  for  the  profile  commences  with  sixty 
five  fathoms  of  water  on  a  slope  of  one  foot  in  thirty  seven. 
The  next  points  B  and  0  lie  upon  a  nearly  level  plain  which 
terminates  about  twelve  miles  from  the  reef  in  a  slope  of  one 
foot  to  twenty-two.  Upon  this  terrace  numerous  soundings 
were  made  covering  about  eight  miles  of  longitude,  which  show 
that  the  formation  belongs  to  the  reef  system  and  lies  parallel 
to  it.  Chips  of  white  coral  rock  were  brought  up  in  one  of  the 
casts — in  all  of  them  the  hard  bottom  was  felt  by  the  hand. 
At  what  appears  to  be  the  foot  of  the  fore  slope  of  this  terrace 
(point  E)  the  bottom  is  found  to  be  soft  muq,  and  a  specimen 
procured  proved  to  be  of  a  grey  color  quite  in  contrast  both  as 
regards  color  and  consistency,  with  that  obtained  above  or  be- 
yond. It  differed  from  the  white  muds  beyond,  of  which  we 
shall  hereafter  speak,  in  possessing  a  granular  character  and  re- 
taining  the  same  when  dry.  It  is  conceived  that  this  terrace 
was  once  a  dry  reef  covered  over  like  Sand  Key  with  dark 
fragments  of  agglomerated  reef  rock,  and  that  a  subsequent 
sabmergence  has  caused  all  this  loose  and  weathered  material  to 
be  swept  down  to  the  foot  of  the  fore  slope. 

Between  D  and  E,  in  about  800  fathoms,  the  swept  portion  of 
the  Florida  Beef,  if  not  also  the  base  of  the  formation,  is  passed. 
At  F,  G  and  H  the  bottom  is  of  nearly  white  mud,  with  dashes 
of  red  at  the  last  named  point.  These  muds  were  found  to  set 
on  drying.  The  mud  with  dashes  of  red  is  supposed  to  be  the 
debris  of  a  kind  of  coral,  quite  conimon  upon  tne  reef,  which  is 
spotted  as  if  with  drops  of  blood.  These  three  stations  seem  to 
comprise  another  grand  terrace,  because  at  the  500  fathoms  curve 
there  seems  to  be  a  considerable  belt  where  a  difference  of  a 
mile  in  latitude  or  longitude  scarcely  altered  the  soundings.  If 
this  is  80,  we  must  suppose  that  we  are  not  yet  beyond  the  reef 
and  that  the  rock  still  underlies  the  material  which  the  specimen 
cup  procures.    At  the  foot  of  the  fore  slope  of  this  second  terrace  (I) 
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in  794  fdthom-%  the  mud  is  again  grey  and  granular  while  the  next 
station  beyond  is  of  the  ordinary  white  tinged  with  red. 

Do  these  features  belong  to  the  history  of  the  Gulf  Stream 
or  to  the  geology  of  the  coral  reef?  As  these  slopes  and  terra- 
ces are  now  scarcely  traversed  by  the  streams,  we  are  inclined  to 
regard  them  as  exhibiting  the  order  in  which,  through  succes- 
sive ages,  the  reef  has  alternately  subsided  and  stood  still.  As 
far  as  the  swept  portion  of  the  reef  apron  extends,  we  see  no 
indications  of  any  caving  down  of  the  structure;  and  in  the 
neighborhood  of  the  second  terrnce  the  presence  of  mud  forbids 
the  supposition  of  long  continued  abrasion. 

^Southern  Approach, — The  Moro  Rock  is  nearly  perpendicular 
at  the  water  line  but  retreats  at  points  higher  up.  Its  nortliwest 
profile  is  convex  with  a  mean  dip  of  45^  from  the  castle  wall  to 
the  sea.  Leaving  this  rock  and  advancing  If  miles  northward, 
the  bottom  declines  1  foot  in  7  to  point  a,  where  the  depth  is 
24S  fiithoms  and  the  bottom,  rock.  From  a  to  &  the  depth  in- 
creases very  rapirly,  1  foot  in  6,  and  the  foot  of  the  Moro  Rock 
is  ptussed.  The  bottom  at  6  is  a  reddish  brown  mud  which  be- 
couies  in  part  granular  on  drying— fn  many  respects  it  resembles 
tlie  specimens  from  Uie  foot  of  Uie  fore  slope  of  Uie  coral  terrace  on 
tlte  nordi  bank  of  tlie  straits.  It  is  no  doubt  weathered  debris 
swept  down  from  the  Moro. 

The  dip  of  the  rocky  part  of  this  space  between  a  and  b  is 
unquestionably  much  more  precipitious  than  the  mean  we  have 
stated,  because  1  foot  in  6  is  altogether  too  great  an  inclination 
for  the  material  found  at  b. 

Beyond  b  the  slope  is  gradual,  1  foot  in  82,  and  terminates  at 
cm  the  nearly  horizontal  bed  of  a  depression  which  we  shall 
call  the  Moro  Channel.  Here  at  c  the  depth  is  748  fathoms. 
Six  miles  farther  carries  us  across  the  Moro  Channel  and  we 
find  the  depth  a  trifle  more  shallow,  710  fathoms,  at  d. 

At  e  and  /  we  find  ourselves  near  the  summit  of  a  submarine 
mountain  whose  height  above  the  bed  of  the  Straits  is  about 
twenty  four  hundred  feet.  This  mountain,  lying  but  a  few  miles 
to  the  northward  of  the  axis  of  the  Gulf  Stream,  may  be  claimed 
as  a  point  of  decided  interest  in  this  survey.  It  is  scarcely 
twenty  one  miles  from  the  shore  of  Cuba  whose  hills  are  in  full 
view  if  the  weather  is  fine.  Six  casts  were  made  upon  its  sum- 
mit under  the  greatest  difficulties,  owing  to  the  current  Only 
three  of  these  proved  successful  and  but  one  yielded  a  specimen 
of  bottom.  The  depth  on  the  summit  was  found  to  be  about 
400  fathoms.  On  looking  over  the  work  of  former  years  we 
find  that  Capt.  B.  F.  Sands  in  1858  made  deep  sea  soundings  in 
this  locality,  and  that  he  struck  one  sounding  of  820  fathoms  on 
the  same  parallel,  but  some  twelve  miles  to  the  westward.  lie 
procured  a  specimen  and  observed  the  temperature  to  be  60^ 
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wliich  is  the  usual  amount  for  this  depth  in  the  Straits  of  Flor- 
ida. The  Polar  current  which  underlies  the  stream,  following 
the  line  of  maximum  depression,  has  a  temperature  of  less  than 
45°.  At  first  thought,  it  might  be  supposed  that  an  obstacle  in 
the  track  of  the  stream  would  cause  an  ascension  of  the  Polar 
current,  bat  when  we  consider  that  this  Stream  Bank  has  not 
the  nature  of  a  bar,  and  that  the  deep  channel  way  beyond  is 
ample,  there  would  seem  to  be  no  reason  for  an  ascension  of  the 
cold  waters  in  this  neighborhood. 

Several  other  casts,  not  referred  to  in  our  table,  because  too  far 
to  the  eastwasd  of  the  section  line,  furnish  some  clue  as  to  the 
form  of  the  Stream  Bank.  It  appears  to  be  triangular  in  its 
general  figure,  presenting  at  its  west  angle  a  bold  prow  to  the 
stream.  As  the  current  is  here  flowing  with  an  accelerating  ve** 
locity,  a  deposit  is  impossible.  This  bank,  it  appears  to  us,  must 
have,  like  the  adjacent  reef,  a  firm  constitution.  It  is  an  inter- 
esting question  whether  it  belongs  to  the  mountain  system  of 
Cuba  (as  its  line  of  least  water  running  E.  and  S.  E.  might  seem 
to  indicate),  or  whether  it  is  an  ancient  reef  now  wearing  and 
crumbling  away.  The  least  depth  is  about  that  of  the  foot  of 
the  siuept  portion  of  the  reef  apron  on  the  north  side  of  the  Straits 
—it  may  indicate  the  true  depth  of  the  Gulf  Stream  itself,  and 
if  so,  its  summit  is  not  now  abraded^  while  its  base  must  be 
wearing  away  under  the  action  of  the  Polar  current.  A  bank  so 
situated  must  have  preoipitious  slopes. 

Observations  upon  the  trend  of  the  lead  line,  on  hauling  in, 
furnish  indications  that  the  thickness  of  the  upper  moving  stra- 
tum, i  e.,  the  depth  of  the  Gulf  Stream,  is  scarcely  more  than  one 
third  of  the  maximum  depth  of  the  channel.  This  stream 
seems  to.be  an  overflowing  of  water,  not  a  profound  movement 
In  the  exchange  between  the  Gulf  of  Mexico  and  the  AUantio, 
the  office  of  the  Gulf  Stream  appears  to  be  the  restoration  of  sur- 
face  levely  while  the  office  of  the  counter  stream,  (''  Polar  current'') 
below,  is  the  restoration  of  equilibrium  thus  disturbedy  between 
waters  of  different  specific  weights  or  densities.  To  illustrate 
this  view  of  compensating  currents,  we  may  be  suffered  to  recall 
an  instance  from  our  experience  in  observations  at  the  mouth 
of  Hudson  Biver.  In  the  dry  season  (July)  the  surface  outflow 
(brackish)  through  the  Narrows  of  New  York  harbor,  ocou< 
pies  nine  out  of  the  twelve  tidal  hours,  while  in  the  lowest  water 
stratum  the  case  is  more  than  reversed,  the  inflow  (salt)  predom- 
inates to  that  extent,  that  as  a  general  thing  it  is  continual  along 
the  bottom,  although  not  constant  in  velocity.  The  same  condi- 
tions, with  variable  proportions,  were  followed  some  distance  up 
the  river.  On  runnmg  a  line  of  levels  from  New  York  city  to 
Albany  it  was  found  that  the  bed  of  the  Hudson  lies  below  the 
mean  level  of  the  sea  for  over  a  hundred  miles ;  but  that  the  sur* 
▲jf.  Jora.  ScL— Skcond  Sebies,  Vol.  XLIII,  Na  127.— Jjur.,  1W7. 
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face  of  the  fresh  water,  even  ia  the  dry  season,  is  above  this 
level — ^not  so  mach  above,  however,  as  to  equalize  the  difference  of 
specific  tveighi  between  it  and  the  sea  toater,  so  that  the  latter,  during 
the  summer  months,  flows  in  along  the  bed  of  the  stream,  while 
the  former  ocerflows  into  the  ocean. 

In  the  recent  survev,  observations  upon  surface  densities  were 
carried  over  several  hundred  miles.  These  show  decided  con- 
trasts between  the  ocean  and  the  stream,  but  no  greater  than  the 
differences  of  temperature  might  lead  us  to  expect. 

The  G-ulf  Stream  is  essentially  confined  to  the  southern  half 
of  the  Strait  in  the  portion  crossed  by  this  survey,  but  no  west- 
wardly  drift  alon^  tne  north  shore  was  observed  except  at  one 
time  a  feeble  flood  tidal  current  setting  close  along  the  reef.  It 
is  not  impossible  that  the  widths  of  the  Gulf  Stream  vary,  as  its 
velocities  are  known  to  do,  and  both  of  these  may  in  many 
cases  depend  upon  long  continued  gales  of  wind.  During  the 
period  of  the  recent  survey,  however,  the  weather  was  exceed- 
ingly calm  in  the  Gulf,  and  as  far  as  learned,  generally  quiet  at 
sea,  yet  the  velocities  of  the  stream  altered  in  a  marked  manner, 
and  so  much  so  that  the  changes  became  a  matter  of  comment 
among  pilots  and  ship  masters  arriving  at  Havana.  It  would 
be  exceedingly  interesting  and  practically  useful  to  ascertain 
from  systematic  inquiry  the  order  of  these  variations.  We 
would  suggest  as  a  reasonable  hypothesis  that  these  variations 
follow  those  changes  of  mean-sea-Uvel  which  depend  upon  the 
declinations  of  the  sun  and  moon — more  especially  the  latter. 
There  are  no  two  seas  upon  the  earth  whose  tidal  phenomena 
differ  more  essentially  than  those  of  the  Gulf  of  Mexico  and 
the  Atlantic  Ocean ;  and  it  is  a  matter  of  certainty  that  the  ele- 
vations of  these  two  bodies  of  water  are  not  affected  in  the  same 
manner  and  degree  by  the  half-monthly  changes  of  the  moon's 
declination.  I^ofessor  Bache's  paper  on  the  "  Tides  of  Key 
West,'*  published  in  the  Coast  Survey  Report  of  1853  shows 
that  the  mean  level  of  this  station  is  one  foot  higher  when  the 
moon  is  in  the  equator  than  when  she  is  at  her  greatest  declina- 
tion. In  the  North  Atlantic  the  order  is  the  reverse  of  this ; 
the  mean  level  is  there  about  three  inches  higher  at  the  maxi- 
mum than  at  the  zero  declination.*  Small  as  these  relative 
changes  of  elevation  may  seem  they  must  bear  a  large  proportion 
to  the  total  head  of  the  Gulf  Stream  which  suffers  exceedingly 
little  resistance  in  its  course. 

*  From  computations  of  the  Coast  SorTej,  and  from  Phil.  Trans.  R.  S.,  1889. 
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Art.  XL — Observations  upon  the  Ohcial  Drift  beneath  the  bed  of 
Lake  Michigan^  as  seen  in  the  Chicago  Tunnel ;  by  E.  AndB£WS, 
A.M.,  M.D.,  Fro£  of  Sargery  ia  Chicago  Medical  College. 

In  the  November  number  of  this  Journal  there  is  an  article 
from  £.  W.  Hilgard,  State  Geologist  of  Mississippi,  which  con* 
tains  serious  errors  respecting  the  Drift  formation  in  Illinois. 
The  mistakes  occurred,  doubtless,  because  the  distinguished  au- 
thor had  not  an  opportunity  for  personal  observation  here,  and 
was  obliged  to  rely  on  the  information  of  others  less  competent 
than  himself. 

He  remarks  that  the  erratic  blocks  are  nearly  all  well  water- 
worn,  and  that  the  drift  "is  more  or  less  irregularly,  but  dis- 
tinctly, stratified,^^  and  that  ^^no  glacier  scorings  are  mentioned 
either  on  the  pebbles  or  on  the  adjacent  rocks." 

The  truth  is  this.  The  drift  of  Illinois,  Indiana,  Michigan  and 
Wisconsin  consists  of  two  distinct  formations,  one  above  the 
other.  The  lower  is  the  well  known  "dadal  drift"  of  authors. 
It  is  a  heterogeneous  mass,  full  of  bouloers  and  pebbles,  which 
are  only  imperfectly  rounded  and  sometimes  quite  sharp  at 
the  edges.  Vast  multitudes  of  the  larger  blocks  are  scratched 
and  polished  on  one  side  by  unmistakable  glacier  action.  In  a 
large  part  of  the  formation  it  is  extremely  diflSicult  to  discover 
any  traces  of  stratification,  though  it  can  be  noticed  by  great  care. 

The  second  formation  always  overlies  the  former,  and  consists 
of  sand  and  gravel  distinctlv  stratified,  and  filled  with  well 
rounded  and  water- worn  peboles.  The  two  deposits  are  so  un-* 
like  each  other  that  there  is  no  possibility  of  confounding  them. 
Their  relation  to  each  other  is  best  shown  in  the  numerous  rail^ 
road  cuts  which  traverse  them.  It  is  there  seen  that  at  a  distance 
firom  the  valleys  of  streams,  the  old  glacial  drift  usually  comes 
to  the  surface,  and  often  rises  into  considerable  eminences.  In 
Illinois,  at  least,  the  closest  scrutiny  generally  fails  to  discover 
in  it  any  stratification^  As  we  approach  the  streams,  however, 
the  glacial  drift  sinks  out  of  sight^  and  is  overlaid  by  perfectly 
well  stratified  sand  and  gravel  The  latter  exists  in  enormous 
quantities,  sometimes  bordering  the  valley  miles  in  width,  and 
by  its  thick  masses  fully  maintains  the  general  height  of  the 
country.  At  the  border  of  the  valleys  of  the  streams  the  sand 
and  gravel  suddenly  cease,  terminating  in  an  abrupt  descent;  or 
perhaps  the  lower  strata  may  continue  beneath  the  alluvium  of 
the  bottom  lands. 

The  Chicago  tunnel  is  excavated  for  two  miles  in  the  glacial 
drift  beneath  the  bed  of  Lake  Michigan.  It  has  been  closely 
watched  by  a  committee  of  the  Chicago  Academy  of  Sciences,  as 
well  as  by  Mr.  Chesborough  the  city  engineer,  ^r.  Kroeshell  the 


Digitized  by 


Google 


76  E.  Andrews  on  the  Glacial  Drift  of  Illinois. 

inspector,  and  Mr.  Gowan  the  contractor.  From  my  own  personal 
observation,  and  from  those  of  the  above-mentioned  gentlemen, 
I  derive  the  following  facts.  The  tunnel  is  to  supply  the  city 
with  fresh  water  drawn  from  the  lake  at  a  distance  of  two  miles 
from  the  shore.  For  this  purpose  a  coffer  dam  was  erected  in 
the  lake,  two  miles  from  the  land,  and  within  it  a  shaft;  was  ex- 
cavated in  the  clay  to  the  depth  of  about  seventy-five  feet  below 
the  surface  of  the  water.  A  similar  shaft  was  sunk  at  the  shore 
end,  and  from  the  bottoms  the  workmen  drifted  horizontally 
until  they  met  beneath  the  lake. 

The  shaft  at  the  shore  end  descended  first  through  beaoh  sand 
And  then  through  tough  clay,  mostly  free  from  boulders,  and 
apparently  a  deposit  from  the  lake.  At  the  depth  of  about 
^ixty-two  feet  the  workmen  came  suddenly  upon  the  hard  gla- 
cial drift,  containing  glacier-scratched  boulders,  and  in  every  way 
very  different  firom  the  clay  above  it.  The  material  appeared  to 
be  a  soft  comminuted  shale  reduced  to  a  clay  by  the  same  means 
which  transported  it  from  its  original  strata.  Every  cubic  yard 
of  it  oontaijied  millions  of  broken  and  scarcely  rounded  little 
fragments  of  the  shale.  These  were  accompanied  with  larger 
blocks  of  it,  mixed  with  glacier-scratched  boulders  of  limestone, 
sandstone,  granite,  syenite.,  and  every  other  kind  of  rock  which 
exists  in  the  regions  north  of  us.  In  this  and  similar  material 
the  whole  of  the  rest  of  tJie  shaft  and  the  entire  two  miles  of 
the  horizontal  part  of  the  tunnel  was  excavated.  Some  ex- 
tremely interesting  facts  were  observed.  For  instance,  this  hard 
day  showed  no  trace  of  stratification  when  any  particular  part 
'  iof  it  was  inspected^  yet  it  was  so  intercalated  with  other  beds  as 
to  eiearly  prove  its  right  to  be  called  a  stratum.  After  sinking 
eleven  feet  through  it  the  workmen  came  to  a  thin  bed  of  clay 
free  from  boulders,  .and  beneath  that  to  a  stratum  of  sand,  six 
inches  in  thicknc^,  with  another  layer  of  hard  clay  beneath 
that.  This  stratum  of  sand  was  traced  horizontally  lor  over  a 
thousand  feet,  when  it  ascended  and  disappeared  through  the 
roof  of  the  excavation.  Several  hundred  feet  farther  on  an- 
other lihin  stratum  of  sand  was  struck  whose  upper  surface 
clearlv  showed  rtppJe  marks.  It  was  singular  to  observe  that 
the  Clay  resting  upon  it  preserved  a  perfect  cast  of  the  ripple 
marks  after  the  sand  was  removed  from  beneath  it.  This  stra- 
tum extended  only  about  fifty  feet,  when  it  thinned  out  and  dis- 
;appeared.  About  fAx  thousand  feik  from  the  shore  a  stratum  of 
fiofter  clav  entered  the  roof  of  the  excavation,  resting  upon  the 
hardpan  beneath.  Both  formations  contained  boulders.  These 
two  strata  followed  so  exactly  l^e  level  of  the  tunnel  that  their 
junction  was  traced  for  four  thousand  feet  farther,  and  wi^  only 
lost  at  the  outer  extremitv  of  the  work,  two  miles  from  shore. 
Jt  would  seem  tberefoi:e  that  in  spite  of  the  absence  of  minute 
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layers  in  the  olay,  the  stratified  character  of  the  whole  mass  is 
clearly  made  out 

The  most  surprising  phenomenon  discovered,  was  the  exist* 
ence  all  through  the  glacial  drift,  of  numerous  isolated  "  pockets" 
or  cavities  filled  with  stratified  gravel.  These  "pockets,"  as 
the  workmen  called  them,  lay  in  all  imaginable  positions,  some- 
times with  their  strata  set  up  at  high  angles.  They  were  gene* 
ndly  from  a  few  inches  to  a  lew  feet  in  diameter,  and  terminated 
abruptly  on  all  sides  in  the  solid  impermeable  clay.  The  gravel 
was  water-worn,  and  often  so  clean  that  it  would  scarcely  soil  a 
handkerchief.  Its  interstices  commonly  contained  a  few  gallons 
of  water  at  the  lower  part,  and  some  air  or  gas  at  the  upper. 
The  gas  in  many  instances  was  inflammable,  and  was  doubtless 
derived  from  the  numerous  boulders  of  highly  bituminous  lime- 
stone found  in  the  clay.  That  the  pockets  were  perfectly  iso- 
lated is  shown  by  the  fact  that  though  nearly  eighty  feet  be- 
neath the  surface  of  the  lake,  they  scarcely  leakra  a  drop  of 
water  after  they  were  once  emptied.  The  existence  of  tnese 
masses  of  gravel  is  very  surprismg.  The  cavities,  when  emp- 
tied, looked  exactly  in  many  instances  like  the  casts  of  round^ 
boulders.  I  can  only  account  for  them  by  the  theory  that  thej 
were  deposited  as  frozen  masses  of  gravel,  and  thawed  after 
they  were  well  imbedded  in  the  clay,  leaving  their  strata  in 
whatever  position  they  happened  to  be  put  while  frozen. 

After  getting  beneath  the  deposits  made  by  the  lake  itself,  the 
excavations  furnished  not  the  slightest  traces  of  any  organic 
remains. 

Along  the  west  shore  of  Lake  Michigan,  for  a  distance  of  over 
a  hundred  miles  north  of  this  place,  the  glacial  drift  rises  some 
-eighty  feet  above  the  water  in  precipitous  blufib.  In  many 
places  the  bluffs  are  eroded  by  the  waves,  and  show  fine  sec- 
tions. To  one  standing  close  by  it  is  often  extremely  diificult 
to  notice  any  stratification,  but  to  an  observer  stationed  in  a 
boat  a  hundred  yards  distant,  dim  but  evident  traces  of  a  hori- 
zontal arrangement  appear.  The  strata  are  best  seen  by  noting 
the  level  bands  where  the  springs  ooze  out. 

The  more  recent  formation  may  frequently  be  noticed  as  a 
well  stratified  deposit  filling  the  hollows  or  valleys  of  the  older 
drift,  and  rising  to  nearly  the  same  height  above  the  lake.  It 
perhaps  belongs  to  the  C^aniplain  epoch.  It  is  greatly  to  be  de- 
«ired  that  some  geologist  should  thoroughly  examine  the  recent 
geology  around  Lake  Michigan,  as  there  are  problems  of  ^reat 
interest  to  be  solved  in  connection  with  it ;  but  as  yet  it  is  an 
unexplored  field. 

Chicngo,  Nor.  26, 1866. 
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Abt.  XLI.— Shooting  JSars  in  November^  1866 ;  by  H,  A. 
Nkwton. 

Th^  brilliant  exhibition  of  the  November  meteors  witnessed 
in  Europe  on  the  14th  of  that  month  is  a  confirmation  (if  such 
confirmation  was  needed)  of  the  astronomical  character  of  these 
bodies,  and  of  the  thirty-three-year  cycle.  The  European  obser- 
vations are  evidently  those  which  will  throw  most  light  upon 
their  cosmical  relations.  Yet  those  made  in  this  country  on  the 
nights  of  Nov.  12th-18th  and  lSth-14th  must  have  decided 
value.  The  radiant  point  in  Leo  rises  above  our  horizon  about 
11  o'jclock  p.  M.,  which  corresponds  with  4*>  A.  M.  Greenwich 
time.  Our  observations  then  from  midnight  onward  on  the 
morning  of  the  14th  may  be  regarded  as  a  continuation  of  those 
which  in  England  were  mterrupted  by  the  approach  of  daylight. 
They  serve  to  give  the  law  of  decrease  in  density  of  the  meteor- 
oids  as  we  leave  the  group.  On  the  other  hand,  during  the 
former  night  the  earth  was  approaching  the  group,  being  at 
dawn  only  fifteen  hours  distant  from  its  center. 

1.  At  New  Haven, — On  the  two  nights  10th-12th  of  November 
the  sky  was  entirely  overcast ;  so  fuso  on  the  niehts  14th-16th. 
On  the  night  of  Nov.  12th-18th  we  commenced  counting  the 
shooting  stars  ten  minutes  after  ll<o'clock.  There  were  fifteen 
or  more  in  the  party,  principally  students  in  the  College.  It 
was  intended  that  at  least  twelve  persons  should  be  continually 
looking  for  the  meteors.  This  number  was  maintained  through- 
out the  watch  xm  this  and  the  following  nights,  except  for  a  very 
short  period  when  only  eight  or  ten  were  present.  During  part 
of  the  time,  on  the  first  night  particularly,  there  were,  besides 
the  twelve,  from  two  to  five  others  assisting  in  counting.  Two 
of  us  gave  our  attention  to  the  location  of  the  paths  of  particu- 
lar meteors,  remarkable  for  size,  color,  trains,  &c.,  and  to  other 
objects  aside  from  the  counting. 

We  watched  from  the  top  of  the  tower  of  Graduates'  Hall, 
from  which  there  is  an  unobstructed  view  of  the  heavens.  To 
nine  persons  were  assigned  particular  portions  of  the  sky  around 
the  horizon,  and  three  looked  toward  the  zenith.  The  meteors 
were  counted  aloud  to  prevent  duplication.  The  total  number 
aeen  by  the  party  in  each  quarter-hour  was  thus  obtained.  It 
was  also  important  to  learn  how  many  meteors  each  observer 
saw.  To  prevent  the  confusion  that  would  result  from  counting 
in  a  double  series,  I  gave  to  each  person  a  card  with  directions 
to  keep  a  tally  upon  it  of  those  seen  bj  himself.  A  few  of  these 
tallies  were  afterwards  found  to  be  imperfect,  but  the  residue 
enable  us  to  compare  our  numbers  with  those  seen  elsewhere  by 
fewer  observers. 
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The  "first  party  continued  the  -^ratch  Until  l"*  40»  A.  M.,  count* 
i&g  in  these  two  and  a  half  hours  236  meteors,  as  follows : 


Time. 

Duration. 

17o.  Been. 

No.  p«r  hour. 

Ijh  10"^ 

to  11»»  30™ 

20"^ 

37 

30 

"          46 

16 

27 

46 

«  12     0 

16 

20 

108 

12      0 

«          16 

16 

22 

16 

"          30 

16 

17 

30 

"         45 

16 

21 

46 

"10 

15 

21 

•81 

1      0 

«          15 

15 

25 

16 

«          30 

16 

20 

30 

•*         40 

10 

20 

97 

Total  in 

2'»3fO» 

2*3« 

94  hotir^  an 

The  meteors  were  generally  small  and  very  few  of  them  were 
from  Leo.  Few  left  trains.  During  these  2^  hours  nine  of  the 
party  saw  severally  34,  10,  41,  26,  40,  62,  22,  62  and  68.  This 
gives  an  average  or  40^  to  each  observer,  or  16  per  hour.  The 
proportion  of  the  mean  for  single  observers  to  the  whole  num- 
ber seen  is  17  per  cent. 

The  large  variation  in  the  numbers  seen  (from  10  to  68)  is 
due  to  a  variety  of  causes.  The  three  who  looked  to  the  zenith 
saw  much  the  larger  numbers.  Some  of  the  others  may  have 
looked  too  low  down  in  the  horizon,  or  there  may  have  been 
a  slight  haze  in  the  direction  toward  which  they  were  looking. 
Besides  all  this,  there  is  undoubtedly  a  personal  difference  de- 
pending on  closeness  of  attention  and  sharpness  of  eyes. 

At  2*»  40™,  after  an  interval  of  one  hour,  a  new  party  began 
to  count,  and  the  following  was  the  result: 

Time.  DuratioD.    No.  Been.    Hourly  No. 

From  2^  40"»  to  2^6°  in   5"  16 

177 

140 

169 

180 

182  hourly  av. 

The  following  are  the  reports  of  the  numbers  seen  by  individ- 
ual observers.  Those  looking  the  whole  time  saw  66,  41,  100, 
and  56 ;  one  firom  8^  onwards  saw  26,  one  from  3^  16"'  saw  49, 
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16 
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30 
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16 
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16 

15 
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15 
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30 

15 

44 

80 
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46 

15 

43 

46 

"  6 
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15 

44 
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(i 

15 

16 

64 

15 
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30 

15 

86 

Total  in 

2*»50°* 
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one  ending  at  4^  10™  saw  32,  and  one  ending  at  4^  30°>  saw  28. 
This  gives  an  average  hourly  number  of  about  19^  for  each  ob* 
server,  which  is  12  per  cent  of  all  seen. 

By  8^  A.  M.  the  proportion  of  conformable  meteors  had  con- 
siderably increased,  so  that  they  were  then  estimated  to  be  at 
least  one*fourth  of  the  whole  number  visible.  At  6  o'clock  the 
proportion,  though  greater,  was  still  less  than  one-half.  During 
the  quarter-hour  6^  15°>-6^  80°*  the  increasing  light  of  the  dawn 
in  the  east  was  interfering  very  considerably  with  the  numbers 
visible. 

The  sky  was  beautifully  clear  throughout  the  night  The 
center  of  the  radiant  of  the  conformable  flights  seemed  to  be 
about  R  A.  147°  SO',  Dec,  +28°  15'.  It  was  not  verv  easy  to 
determine  its  shape  and  dimensions  owing  to  the  small  number 
of  flights  near  the  radiant.  The  zodiacal  light  was  remarkably 
fine  in  the  east. 

On  the  night  of  Nov.  13th-14th  a  new  relay  of  observers  be- 
gan to  count  at  11  o'clock.  They  were  relieved  by  a  fourth 
party  about  2  o'clock  a.  h.  The  arrangements  were  similar  to 
those  of  the  previous  night.  The  following  are  the  results  for 
the  successive  quarter  hours. 

nh-12h.  12Mh.  lh-2h.  2Mh.  Sh-4h. 
22       37       41                33       65 
29       43       87       36       36 

85  56       60       55       56 

86  61       87       55       55 

122  197  171  m  212 

At  4  o'clock  it  was  decided  to  break  up.  A  desultory  count- 
ing gave  20  during  the  next  ten  minutes,  or  901  in  all.  Be- 
tween 1*>  15«  and  2*»  80™  the  number  of  observers  was  not  quite 
as  lar^e  as  usual,  and  the  attention  was  somewhat  broken  by  the 
changing  of  the  party.  Throughout  this  time  and  the  hour  fol- 
lowing the  clouds  interfered  to  an  appreciable  extent. 

A  considerable  portion  of  the  meteors  were  much  more  bril- 
liant than  those  or  the  previous  night;  also  a  much  larger  pro- 
portion proceeded  from  the  Leo  radiant.  These  were  brighter 
than  the  others.  At  a  quarter  past  twelve  o'clock  it  was  esti- 
mated that  about  three-fifths  of  all  were  conformable.  During 
the  next  hour  there  was  an  evident  increase  in  this  ratio. 

During  the  first  three  hours  four  persons  saw  severally  116, 
98,  82,  and  96 ;  one  saw  in  8^  hours  99.  This  gives  a  mean  of 
82  per  hour  for  each  observer,  which  is  20  per  cent  of  the  num- 
ber seen  by  the  whole  party.  From  half  past  two  o'clock  on- 
ward the  mean  hourly  numlier  for  one  person,  as  deduced  from 
the  reports  of  ten  of  the  party,  was  about  88,  that  is,  about  18 
per  cent  of  the  whole. 
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If  we  compare  tbe  obseryations  of  the  two  nights,  we  see 
that  the  greater  brilliancy  of  the  meteors  on  the  second  night 
made  the  proportion  seen  by  single  observers  to  be  greater.  At 
the  same  time  there  was  a  much  greater  uniformity  in  the  tallies 
reported.  This  is  reasonable,  for  when  the  meteors  are  faint  we 
may  rightly  expect  a  large  personal  equation.  The  average  nam- 
ber  of  observers  for  the  two  nights  was  probably  about  fourteen. 
The  mean  of  the  proportions  seen  by  single  observers  for  the 
two  portions  of  the  two  nights  was  about  17  per  cent.  Hence 
we  may  say  that  with. such  observers,  such  meteors,  and  such 
modes  of  observing,  as  we  had  on  these  two  nights,  fourteen 
persons  will  see  about  six  times  as  many  as  one  person.  I  think 
It  probable  that  even  so  large  a  party  loses  a  third,  or  more  than 
a  third,  of  the  meteors  that  could  be  seen  by  an  indefinite  num* 
ber  of  observers,  especially  when  the  flights  are  in  general  faint. 

While  the  general  position  of  the  radiant  on  the  second  night 
would  seem  to  be  the  same  as  that  given  on  the  first  night,  some 
stars  moved  from  points  nearer  y  Leonis.  Several  paths  pro- 
duced loackward  would  cut  the  line  joining  y  and  s  Leonis  within 
two  or  three  degrees  of  the  former  star.    I  saw,  however,  no 

Eath  that  could  not  be  referred  to  a  radiant  area  of  narrow 
readth  in  latitude.  In  longitude  its  length  would  have  to  be 
three  or  four  degrees,  unless  we  admit,  as  Prof.  Twining  sup- 
poses, that  there  is  a  motion  of  the  radiant.  Prof.  Hewitt  of 
Olivet,  Mich.,  ^ves  a  number  of  paths  for  the  first  night  that 
seem  to  proceed  from  a  point  nearer  y  than  «. 

2.  At  New  Haven. — Upon  the  roof  of  Sheffield  Hall  a  party 
of  about  ten  students,  under  the  direction  of  Prof.  Lyman, 
counted  608  meteors  in  five  hours,  from  12  o'clock  onward,  on 
the  morning  of  the  18th  of  November.  The  following  is  the 
result  of  their  obseryations  for  the  successive  quarter  hours. 

12K-lh.  lh.2l>.  ih-Zh,  Z^^-AK  4h-5h. 


24 

25 

38 

48 

27 

21 

81 

22 

39 

88 

17 

,  , 

80 

86 

34 

21 

41{0Ti^ 

39 

88 

34 

88  108  129  155  183 

On  the  next  night  a  similar  party  in  the  same  place  counted 
492  meteors  between  eleven  and  two  o'clock,  omitting  the  quar- 
ter hour  between  11**  16™  and  IP  80".  This  is  a  mean  of  179 
per  hour.    The  following  table  gives  the  results. 

llh-12h.  12h-lb.  lh-2h. 

19  48  42 

48  53 

81  56  52 

38  50  55 

Hourly  mean  117  202  202 
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These  results  agree  as  well  perhaps  as  could  be  expected  with 
those  of  the  party  on  Graduates*  Hall.  A  considerable  number 
of  paths  were  drawn  upon  the  charts  upon  both  evenings  which 
will  serve  to  determine  the  altitude,  lengths,  &c.,  of  the  trajec- 
tories, if  the  same  have  been  observed  elsewhere. 

8.  At  New  Haven. — ^Prof.  Twining  watched  alone  on  the  morn- 
ing of  Nov.  14th,  giving  special  attention  to  the  lengths  of  the 
paths,  the  duration  of  the  flights,  and  the  position  and  size  of 
the  radiant  area.  He  says :  "  from  midnight  to  1**  A.M.,  looking 
toward  Leo,  I  observed  85  shooting  stars,  in  one  hour,  and  in  an 
area  of  about  110°  of  arc  laterally,  and  70°  vertically.  Of  these 
there  were  24  conformable  from  an  area  of  radiation  about  8° 
in  diameter,  whose  center  was  in  N.P.D.  65i°  and  A.R  147^"^. 
Two-thirds  of  all  were  directed  nearly  from  this  center.  The 
sky  was  very  clear.  The  conformable  meteors  were  rather  mas- 
sive, with  tracks  about  1'  broad.  Three  were  much  broader,  and 
left  trains  for  2"  to  6»  of  time.  The  two  longest  flights  that  I 
observed  were  20°  and  22°  of  arc  and  about  1"  in  time. 

"Again  I  watched  from  8*»  8"*  A.M.  to  4*^  8™  A.M.,  or  one  hour. 
In  a  space  equal  to  the  former  and  looking  toward  the  radiant 
I  saw  43  meteors,  of  which  88  were  conformable  to  an  area  cov- 
ering nearly  the  bend  of  the  Sickle, — but  far  the  greater  number 
radiating  closely  from  the  small  star  in  its  middle,  being  the  old 
radiant  of  Nov.  13th,  1833.  The  flights  were  generally  from  S"" 
to  15°  long,  and  the  longest  22°  in  -7"  of  time.  The  average  of 
the  62  conformable  flights,  for  the  two  hours,  was  about  10°  of 
arc,  in  •5»  of  time.  But  the  flights  of  the  earlier  hour  were 
shorter  than  those  of  the  later,  while  the  times  were  longer.  It 
is  of  course  true  that  the  velocity  of  meteors  must  be  retarded  by 
the  gaseous  medium  in  which  their  visible  paths  are  developed. 
The  force  of  this  medium,  condensed  before  their  masses,  is  so 
great  that,  not  unfrequently,  a  curve,  or  even  an  angle  is  de- 
scribed in  a  meteor's  path.  These  sudden  deviations — ^as  well 
as  the  frequent  explosions — may  often  be  due  to  the  meteor's 
passage  from  the  secondary  atmosphere  of  the  earth  (allowing  this 
really  to  exist,  as  I  have  formerly  suggested,  and  being  com- 
posed, perhaps,  of  aqueous  vapor)  into  its  atmosphere  proper.* 

**  Better  means  of  determining  the  radiant — or  rather  the  lines 
of  flight — than  the  unaided  eve  affords  are  now  necessary.  The 
best  I  have  thought  of  would  be  a  conical  shell  mounted  upon 
a  pillar  and  rotated  by  clock  work,  like  a  telescope.  The  cone 
should  have  its  axis  directed  to  the  presumed  radiant, — its  oppo- 
site elements  spreading,  say  90°, — its  apex  truncated  to  an  open- 
ing but  little  greater  in  circle  than  the  pupil  of  the  eye,  and  its 
larger  circle,  or  base,  traversed  by  wires  divergent  from  its  cen- 
ter, at  equal  intervals,  and  these  last  supporting  and  normally 

♦  This  Journal,  [2],  xxrii,  20. 
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cat  by  a  system  of  circular  wires  showing  equal  intervals  of 
arc  when  viewed  from  the  apex, — the  whole  combination  ap- 
pearing to  the  observer  like  the  meridian  lines  and  circles  of 
polar  distance  in  a  stereographio  polar  projection.  The  open 
oase  may  be  slightly  illuminated  if  the  wires  are  not  su£Giciently 
visible  against  the  sky. 

"  With  this  apparatus  adjusted  to  a  proper  position  of  the  axis^ 
it  is  obvious  that  conformable  meteors  wul  traverse  lines,  along 
or  between  the  divergent  wires ;  and  that  the  inclinations  to  the 
wires  can  be  closely  estimated,  as  well  as  the  distances  from  the 
center  at  which  the  prolonged  paths  would  pass.  At  the  same 
time  the  parallel  circles  would,  if  properly  disposed  and  desig- 
nated, am>rd  a  scale  to  mark  the  beginning  and  the  end  of 
flights  with  the  best  attainable  accuracy.  The  intersection  of 
selected  standard  stars  by  the  wires  might  be  agreed  upon,  in 
common,  to  fix  a  Dosition  for  the  axes  of  the  shells,  in  all  places 
where  they  shoula  be  employed  for  comparative  observations, 
although,  if  the  axial  position  were  ascertained  in  each  case, 
that  uniformity  would  not  be  indispensable.'' 

4.  At  PhtTadelphia.—OTi  the  morning  of  the  18th  M^r.  B.  V, 
Marsh  saw  in  a  half  hour  ending  at  1^  40°^,  2  conformable  mete* 
ors  and  6  others ;  in  a  half  hour  ending  at  4^  86*°,  6  conf.  and  3 
others.  The  weather  was  clear  and  bright  The  number  for  the 
hour  (16)  corresponds  with  the  number  (18)  for  single  observers 
on  that  night  at  New  Haven.  On  the  next  morning  Mr.  Marsh 
saw  in  86  minutes,  between  12^  and  1^,  28  conf.  and  6  unconf, 
meteors.     Later  in  the  morning  the  sky  was  mostly  overeast. 

5.  At  Newark^  N.  J. — Mr.  0.  G.  Eockwood,  on  the  night  of 
Nov.  12th-lSth,  watched  from  10»»  45«  to  2*»  80"  a.  m.,  omitting 
the  quarter  hour  from  12^  45°^  to  1^.  The  sky  was  clear  except 
a  haze  near  the  horizon.    The  following  table  gives  the  results. 

Conf.  Nonconf.        Total. 


From  10^  46"^  to  11*»    0«^, 

0 

5 

6 

"11      3     "  12     0, 

2 

23 

25 

"     12     0     **  12   46, 

6 

6 

11 

**       1      0     "     2      0, 

16 

16 

31 

**       2     0     «*     2   30, 

6 

8 

13 

Total  in  3*"  27'°,  29  56  65 

On  the  next  night,  with  four  assistants,  he  watched  fi^m  ll^^ 
20°  to  2^  40",  counting  261  meteors,  as  follows : 


Time. 

CoDf. 

Noneonf. 

Total. 

Duration. 

U** 

20»-12^»    0» 

13 

43 

56 

in  40™ 

12 

0  -12    30 

27 

29 

56 

30 

12 

30-1      0 

33 

24 

57 

30 

1 

30-2      0 

40 

15 

65 

30 

2 

0  -  2    30 

20 

14 

34 

30 

2 

30-2   40 

2 

1 

3 

10 

Total, 

135 

126 

261 

in  2^  50« 
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For  a  good  part  of  the  time  it  was  cloady  in  the  south  and 
southwest  and  also  low  down  in  the  northeast.  After  2^  A.  M. 
the  clouds  increased  rapidly  and  soon  covered  the  sky. 

6.  At  Poitghkeepsie^  N.  i. — Seven  of  the  pupils  of  Miss  Maria 
Mitchell  saw,  at  the  Yassar  Collie  Observatory,  354  meteors  in 
seven  hours  on  the  night  of  Nov.  12th-18th,  and  on  the  next 
night  419  were  seen  by  six  of  them  in  five  hours. 

Y.  At  Oanonsburg,  Pa. — Prof.  Kirkwood  reports  64  seen  by 
six  persons  in  46  minutes,  ending  at  4^  89"^  A.  M.  of  the  ISth,  of 
which  about  60  were  from  Leo.    The  next  night  was  cloudy. 

8.  At  Franklin,  X.  F.— Mr.  William  A.  Anthony,  with  two 
assistants,  counted  on  the  morning  of  the  14th,  between  2^  and 
4t^j  180.  On  account  of  the  cold  it  was  impossible  to  stand  still 
and  watch  the  heavens,  and  one  hour,  or  an  hour  and  a  quarter 
at  most,  would,  he  thinks,  include  the  time  they  were  watching. 

9.  At  Cambridge,  Mass. — Mr.  F.  W.  Russell  watched  during 
several  evenings  in  the  first  Half  of  November.  He  has  plotted 
60  or  70  flights,  which  were  remarkable  for  size  or  beauty,  and 
reports  876  in  all.    The  details  have  not  yet  been  received. 

10.  At  Chicago,  111. — Mr.  Francis  Bradley  reports  27  meteors 
seen  by  three  persons  in  one  hour  ending  at  2^  80"*  on  the  morn- 
ing of  Nov.  12th.  On  the  next  night  five  observers  saw  in  the 
hour  and  a  half  ending  at  P  A.  H.,  66  meteors,  of  which  24 
were  from  Leo.    Cloads  or  hazeprevented  further  observation. 

11.  At  OUvet,  Mich. — Prof.  J.  H.  Hewitt,  to  whom  on  account 
of  his  previous  experience  in  observing  I  had  written  request- 
ing particular  attention  to  the  shape  of  the  radiant  area,  watched 
on  tne  night  of  Nov.  12th-18th,  together  with  Mr.  M.  B.  Oaines, 
from  11  to  6  o'clock.  The  night  was  mostly  clear.  He  says: 
'*  of  those  which  went  from  the  Sickle,  the  tracks  of  the  larger 
number,  I  think,  were  in  the  general  direction  of  a  line  joining 
7  and  «,  and  these  tracks  were  much  nearer  together  than  the 
tracks  of  those  which  proceeded  in  a  direction  perpendicalar  to 
that  line.  That  is,  supposing  an  ellipse  to  represent  the  radiant 
area,  the  larger  diameter  would  be  m  the  direction  of  y«.  We 
frequently  remarked  that  our  observations  coincided  with  your 
suspicions  that  the  radiant  area  would  be  such  an  ellipse." 

12.  At  Detroit,  Mich.— Mr.  O.  B.  Wheeler  reports  66  for  three 
observers  for  one  hour  from  2^  20™  A.  M.  Nov.  13th.  Forty-two 
were  conformable.  Clouds  prevented  observation  on  other  nights. 

18.  Mr.  Charles  G.  Boerner  of  Vevay,  Ind.,  sends  a  chart  upon 
which  he  has  recorded  the  paths  of  meteors  observed  on  the 
mornings  of  the  12th  and  the  18th.     The  next  night  was  cloudy. 

14.  At  Iowa  City,  Iowa. — A  party  of  students  of  the  Iowa 
State  Uiniversity,  under  the  direction  of  Prof.  Hinrichs,  watched 
through  the  nights  of  Nov.  12th  and  Nov.  18th.  During  the 
first  of  these  two  nights  the  sky  was  mostly  clouded  except  from 
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.iboat  one  to  three  o'clock  A.M.,  where  it  was  pretty  clear  over- 
heid.  Thirty -five  meteors  were  seen,  of  which  twenty-two  were 
in  the  hoars  named.     Three  persons  were  observing. 

On  the  next  night,  Nov.  13th~-14th,  it  was  partially  overeast 
«otil  near  10  o'clock.  The  number  seen  was  440.  The  hourly 
number,  the  number  of  observers,  and  the  state  of  the  sky^  are 
^ven  in  the  following  table. 


Time:  Na  obt.  No.  weo.       Sky. 

8i]>-  di'*         8  4        Cloudy. 

^  -10^           Z  8        Partly  clear. 

10^  >11^           8  7        Somedooda 

Ili-IH          4  61        Clear. 


Time.  No.  obe.  No.  aeen.       Sky. 
12^b.i^h           4        90        Clear. 

H  'H  5  112        Clear. 

Si  -Zi  6  188        Clear. 

8i  -4i  6        20        Cloading. 


Soon  after  8^^  a.h.  the  sky  became  wholly  overcast    The  next 
night  the  skv  was  also  entirely  covered. 

15.  At  Washington,  D,  C. — Observations  were  made  at  the 
TJ.  S.  Naval  Observatory  which  will  soon  be  published  in  full. 

16.  In  Bay  of  Panama, — Mr.  Frank  H.  Bradlev  writes  to  Prof. 
Twining,  that  with  about  a  quarter  of  the  sky  clear  he  counted 
eleven  meteors  between  P  45"  and  2**  80™  a.m.  on  the  morning 
^f  Nov.  13th.    The  sky  then  became  overcast. 

On  the  next  morning  he  was  on  deck  from  2^  to  S^  a.m.,  and 
in  that  time  counted  80  meteors,  17  of  which  seemed  to  be  ra- 
diant from  a  point  near  the  horizon  in  the  N.N.E.  The  sky 
was  clear  from  N.E.  to  N. W.  and  a  little  past  the  zenith,  but 
about  8^  A.M.  the  clouds  closed  entirely. 

On  the  night  of  the  14th-15th  he  was  on  deck  for  some  time, 
with  much  clear  sky,  but  saw  no  meteors. 

17.  I  am  indebted  to  Prof  Henry,  who  has  kindly  placed  in 
my  hands  for  examination  the  reports  received  by  the  Smith- 
Bonian  Institution  from  various  observers. 

Pro£  Hopkins  of  Williams  College  gives  the  times  of  205 
meteors  on  the  night  of  the  12th-13th,  of  458  on  the  next  night, 
and  4  on  the  third  night.  The  apparent  paths  of  a  large  pro- 
portion of  them  is  also  given.  Tne  following  are  the  numbers 
for  the  successive  hours. 


Time. 

istb-iatb. 

lath-Mth. 

Time. 

13th-13tli. 

13th-]4tii. 

Before    7^ 

1 

6 

12M»» 

2 

51 

7'»-  8 

2 

9 

1  -2 

10 

71 

8-9 

0 

10 

2-3 

45 

63 

9-10 

7 

16 

3  -4 

40 

61 

ie-11 

10 

21 

4-6 

41 

69 

11  -12 

28 

38 

6  -S 

24 

44 

Between  ll*"  80«  P.M.  and  2^  15™  A.M.  of  the  first  night  the 
clouds  interfered  seriously,  and  sometimes  even  covered  the  sky. 
This  series  of  observations  will  no  doubt  prove  to  be  of  special 
Taloe  for  the  computation  of  altitudes. 

The  reports  received  by  the  Smithsonian  Institution  from  a 
lai^e  ncimber  of  other  observers  will  be  of  viJue  for  the  same 
poipoee. 
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18.  Two  meteors  deserve  special  notice.  One  at  11*>  7™,  Nov. 
18th,  appeared  at  New  Haven  low  in  the  Lynx,  and  passing  a 
little  north  of  the  zenith,  crossed  Andromeda  between  «  and  ^, 
jand  disappeared  low  in  the  S.W.  having  described  a  path  of 
135^.  I  was  at  first  a  bright  point,  but  after  a  time  burst  oat 
into  a  flame  and  left  a  train  for  several  seconds.  The  duration 
of  flight  was  called  four  seconds.  At  Newark  and  Philadelphia 
the  same  star  described  a  similar  long  arc.  At  Williamstown  it 
appeared  6®  from  Mars  towards  Canis  Minor,  and  ended  i°  S. 
of  Diphda;  duration  7  seconds.  These  data  give  the  first  alti- 
tude 88  miles  (142  kilometers),  the  least  altitude  66  miles  (106 
km.))  and  the  length  of  the  path,  according  to  the  Williams- 
town  observation,  826  miles.  It  must  have  passed  beyond  Diph- 
da, however,  as  seen  from  that  place,  since  it  disappeared  in  the 
S.W.  at  Philadelphia.  Seven  seconds  for  825  miles  gives  46 
miles  per  second  for  the  velocity,  a  result  probably  too  great. 

19.  At  11  minutes  past  2  o'clock  a.m.,  Nov.  14th,  a  very  bright 
green  (or  blue)  meteor  appeared,  at  New  Haven,  in  RA.  148°, 
Dec.  +164"^,  and  went  to  RA.  143^°,  Dec.  +9^  leaving  a  train 
about  4°  long.  This  train  floated  away  8°  to  the  north  in  a  path 
parallel  to  the  horizon,  being  visible  for  9  minutes.  Before  dis- 
appearance it  had  become  shorter  and  broader  so  as  to  be  2°  or 
8^  long  and  1^°  broad. 

The  same  meteor  was  seen  in  Newark  by  Mr.  0.  G.  Rockwood 
to  descend  vertically,  ending  at  RA.  IBS'*,  Dec.  +15J°.  The 
cloud  or  train  floated  also  northward,  parallel  to  the  horizon, 
crossing  ^  Leonis.  A  corresponding  patn  is  given  by  Mr.  Henry 
M.  Parkhurst  of  Brooklyn. 

At  Williamstown  the  record  was  "  origin  20**  south  of  Eegu- 
lus:  course  W.S.W. ;  length  40°;  blue  trail." 

The  first  altitude  was  then  about  120  miles  (193  km.),  the  alti' 
tude  at  disappearance  about  60  miles  (97  km.),  and  the  length 
of  path  115  miles. 

The  cloud  as  seen  from  Newark  bent  up  as  is  usual  with  such 
trains,  while  at  New  Haven  it  only  grew  shorter  and  broader,  a 
result  doubtless  of  perspective.  The  meteor's  distance  firom 
New  Haven  at  disappearance  was  120  miles,  and  the  cloud  was 
doubtless  still  farther  from  us.  Hence  its  length  must  have 
been  more  than  5  miles  and  its  breadth  over  8  miles.  The  true 
motion  of  the  cloud  was  northward,  at  right  angles  to  the  mo- 
tion of  the  meteor,  being  in  nine  minutes  at  least  17  miles,  and 
probably  about  20.  It  was  evidently  due  to  a  current  in  the  at- 
mosphere, whose  velocity  was  about  125  miles  per  hour. 

Tne  material  of  the  meteor  must  have  been  considerable  in 
order  to  have  filled  several  cubic  miles  with  its  debris.  And 
yet  this  debris  must  have  been  very  attenuated  to  float  in  an 
atmosphere  so  light  as  that  which  is  60  or  90  miles  from  the 
earth's  surface. 
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20.  The  great  display  which  was  looked  for  with  such  general 
interest  both  in  this  country  and  in  England  was  witnessed  in 
Europe  early  on  the  morning  of  the  14th. 

At  ValentiOy  Ireland. — The  following  is  an  extract  from  a  letter 
from  Dr.  B.  A.  Gould,  who  was  at  Valentia,  Ireland,  engaged 
in  determining  the  longitude  of  American  stations  by  means  of 
the  Atlantic  cable. 

"  At  12^  30"  (Greenwich  time)  meteors  were  so  abundant  that  I  caused 
the  telegraphic  staff  to  be  aroused,  in  confident  expectation  of  a  *  mete- 
oric shower.'  From  this  time  to  about  2^  25"^  a.m.  the  sky  was  quite 
clear  (except  for  six  or  seven  minutes),  not  more  than  one-fourth  part 
being  at  any  one  time  obscured.  At  1^  a.m.  the  sky  was  brilliant  with 
meteors  of  every  degree  of  brightness,  from  the  4th  magnitude  to  15' 
diameter,  and  the  brilliancy  of  Jupiter.  The  largest  ones,  and  certainly 
there  were  fifteen  or  twenty  such,  were  as  brilliant  and  large  as  a  ship  s 
rocket  at  half  a  mile  distance. 

^  The  comparatively  slow  and  uniform  movement  of  most  of  them,  their 
]ong  bright  trains,  and  pure  white  lights  presented  a  strong  resemblance 
to  a  flight  of  rockets. 

^  The  center  of  divergence  was  in  Leo,  then  not  high  in  the  east.  The 
radiant  was  not  well  defined,  but  a  locus  of  probably  a  degree  and  a  half 
in  diameter.  I  think  that  I  observed  ten  or  twelye  of  which  the  paths 
produced  would  form  tangents  to  such  a  circle.*  Dtpng  the  whole  dis- 
play I  saw  but  two  unconformable  meteors,  both  of  them  faint.     *     * 

"Between  12*^  39°^  0»  and  1^  6"^  0»  I  counted  310.  *  *  *  With  the 
aid  of  a  friend,  who  faced  south  while  I  faced  north,  I  counted  203  dur- 
ing the  90  seconds  between  1**  9°  0"  and  1**  10"*  30".  Ten  minutes  later 
the  frequency  seemed  to  have  much  diminished. 

"  At  1**  38™  there  were  not  more  than  66  or  10  to  the  minute,  and 
frequently  five  or  six  seconds  would  pass  without  any  being  seen. 

"Between  l^  46°*  16*  and  1**  46°*  16»  (1"*)  only  23  were  seen. 
"         1    49       0     "     1    61       0    (2»)     "     22         " 
1    68       0     "     2      1      0   (3»)     "17         " 

"At  2**  15°  they  seemed  scarcely  more  numerous  th^n  on  an  ordinary 
August  night." 

21.  In  Exeter^  England. — Mr.  J.  T.  Tucker,  of  Exeter,  in  a 
letter  to  the  writer  states  that  he  counted  954  meteors  between 
12h  30™  and  1^  80«  a,m.  of  Nov.  14th. 

22.  At  Manchester,  England. — Mr.  Joseph  Baxendell,  F.R.  A.S., 
devoted  special  attention  to  the  place  of  the  radiant,  and  the 
time  of  the  maximum.  He  gives  for  the  former,  RA.  149°  38', 
Dec.  +22°  57' '5,  which  is  the  mean  of  a  number  of  observations. 
For  the  time  of  maximum  frequency  he  gives  1**  12™  a.m.  (Gr. 
time),  and  thinks  that  the  probable  error  cannot  exceed  one 
minute.  He  saw  the  shower  of  1833,  being  then  at  sea  off  the 
west  coast  of  Central  America,  and  says  that  the  present  display 

*  A  diagram  gives  the  oentar  of  this  circle  as  about  R.A.  148^,  Dec.  +28i^. 
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was  &r  inferior  to  the  former,  both  in  the  number  of  meteors 
seen  and  in  the  brilliancy  of  the  larger  ones."^ 

23.  At  Oreenwich. — According  to  an  extract  from  the  London 
Herald^  the  hourly  numbers  seen  at  the  Greenwich  obeervatojy 
were  as  follows : 


d**-10^    10  meteors, 

10  -11     15       •* 

11  -12    168       " 


12*-1^  2032  meteon, 

1  -2   4860       " 

2  -3     832       •* 


8^-4^    528  meteon. 
4-6       40       * 


ToUl,  8486        •* 

24.  Thiclmeis  of  the  group, — ^The  inclination  of  the  plane  of 
the  group  to  the  ecliptic  is  probably  about  twice  the  latitude  of 
the  radiant,  or  19°.  The  denser  part  of  the  shower  was  induded 
in  a  period  of  about  1^  80>" ;  and  during  this  time  the  earth 
movea  about  100,000  miles.  The  corresponding  thickness  of 
the  group  would  be  100,000  sin  19^  or  38,000  miles.  The  den- 
sity gradually  diminishes  as  we  leave  the  center  of  the  group, 
and  tne  thickness,  including  these  rarer  portions  would  be  much 
greater. 

25.  Geographical  limits  of  the  shower. — The  sun  was  vertical  at 
12»»  30«  A.M.  (Gr.  time)  in  E.  Ion.  168^°,  S.  lat.  18^°.  If  this 
time  be  taken  for  the  beginning  of  the  shower  as  a  great  dis- 
play, and  if  10°  be  allowed  for  twilight,  a  line  crossing  the 
equator  in  E.  leu.  68i°  and  running  ]N.  ISJ®  E.  separated  day- 
light from  darkness  and  forms  the  eastern  limit  beyond  which 
the  shower  was  not  probably  visible. 

The  radiant  waB  vertical  at  2^  A.K.  (which  may  be  taken  for 
the  end  of  the  shower)  in  K  lat.  23i°,  E.  Ion.  65°.  The  west- 
ern limit  would  be  a  great  circle  of  which  that  point  is  a  pole, 
to  wit,  a  line  crossing  the  equator  in  W.  Ion.  25  ,  and  running 
N.  23J®  W.  This  line  passes  from  Newfoundland  through  the 
center  of  the  two  Atlantic  oceans.  Begions  west  of  this  line 
were  behind  the  earth  throughout  the  shower.  Along  this  line 
a  few  nieteors  with  long  paths  were  probably  visible. 

26.  If  there  shall  be  a  shower  in  Nov.  1867  (and  it  is  quite 
probable  that  there  will  be  one),  and  if  the  group  lies  sensibly 
m  a  plane,  these  limiting  lines  would  be  removed  90°  or  100° 
westward.  But  what  curves  in  the  line  of  the  group  have  been 
produced  by  the  perturbing  action  of  the  earth,  of  Jupiter,  and  of 
the  other  planets  we  cannot  say.  Such  curves  apparently  exists 
and  may  change  the  time  of  maximum,  and  therefore  the  re- 
gion in  which  the  shower  may  be  expected  next  November. 

When  full  and  authentic  reports  from  English  astronomers 
shall  be  received  I  hope  to  resume  the  subject. 

*  PMC  Man.  Lit  and  Pha  Soc,  vi,  SI. 
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Abt.  XJIL—Cbrre$p<mden€e  of  Prof.  Jerome  Nicklbs,  daUd 
Nancy,  October  2dj  1866. 

Obituary:  Hermann  OoJdtckmidi^  the  Astronomer. — The  subject 
of  this  notice  attained  to  a  considerable  reputation  as  an  artist, 
but  he  is  better  known  to  the  scientific  world,  in  which  he  held 
a  high  position,  by  his  numerous  discoveries  among  the  heavenly 
bodies. 

He  was  born  June  17th,  1802,  but  during  his  whole  life  his 
health  was  delicate.  Destined  at  first  to  commerce,  he  quitted 
it  to  devote  himself  to  painting,  and  early  became  distinguished 
in  that  career.  He  was,  however,  ignorant  of  his  true  vocation 
until  he  had  attained  the  age  of  forty-five  years.  One  of  his 
friends.  Dr.  Hoefer,  to  whom  we  are  indebted  for  these  details, 
tells  us  the  circumstances  under  which  he  became  an  astronomer. 
The  recital  is  copied  from  Goldschmidt  himself.  "  I  had  just  re- 
turned,'' says  he,  ''  full  of  disgust  from  a  very  long  sojourn  in 
England.  I  tried  in  innumerable  ways  to  dissipate  my  melan- 
choly humor,  but  without  success,  when  one  day  I  chanced  to 
attend  LeVerrier's  lecture  on  astronomy.  The  professor  ex- 
plained an  eclipse  of  the  moon  which  was  to  take  place  the 
same  evening  (March  31st,  1847).  I  understood  the  explana- 
tion, and  in  my  enthusiasm  I  exclaimed  ancK  to  son.  From  that 
moment  I  commenced  with  ardor  to  study  a  science  of  which  I 
had  as  yet  only  the  feeblest  notions." 

Three  years  after,  Nov.  15th,  1852,  Qoldschmidt  discovered, 
with  a  small  glass  which  he  had  just  bought,  a  planet  which  re- 
ceived from  Arago  the  name  of  Luietia,  having  the  brightness 
of  a  star  of  the  10th  magnitude.  The  26th  of  October  he  dis- 
covered Pomone,  which  resembled  a  star  of  the  11th  magnitude. 
He  afterward  successively  discovered  the  following:  Atdlante, 
Oct  5th,  1865 ;  Harmonia,  March  81st,  1856 ;  Daphne,  May  22d, 
1856;  iVysa,  May  27th,  1857;  ^^ma,  July  11th,  1857 ;  MeleU, 
Sept.  9th,  1857;  Palis,  Sept  19th,  1857;  Doris,  id.;  Europa, 
Feb.  6th,  1858;  Alexandra,  Sept  10th,  1858;  Danae,  Sept  19th, 
1860 ;  Canope,  May  9th,  1861.  By  reason  of  these  discoveries 
he  several  times  received  the  astronomical  prize  from  the  Acad- 
emy of  Sciences.  He  also  determined  the  position  of  more  than 
ten  thousand  stars  which  before  had  no  place  upon  anv  known 
map  of  the  heavens — and  it  was  among  these  stars  that  ne  found 
theplanets  previously  enumerated. 

He  made  these  discoveries  with  a  small  glass — and  his  observ- 
atory was  situated  in  one  of  the  most  frequented  streets  of  Paris. 
Not  favored  by  fortune,  Gbldschmidt  lived  on  a  pension  paid 
him  by  the  French  government  For  a  long  time  he  had  been 
troubled  with  his  eyes,  but  this  affliction  affected  him  much  less 

Ah.  Joub.  Soi.-— Sscokd  Sxsixt,  Vol.  XLIII,  No.  127.-^ak.|  1867. 
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than  diabetes^  the  symptoms  of  which  he  first  felt  in  1854.  He 
then  retired  to  the  country,  and  for  three  years  lived  at  Fontain- 
bleau,  dividing  his  time  between  painting  and  astronomy.  To- 
ward the  latter  part  of  last  August  his  disease  became  compli- 
cated with  other  difficulties.  He  hastily  finished  his  papers  upon 
the  physical  constitution  of  the  sun,  and  died  on  the  20th  of 
August.  He  leaves  a  widow  and  two  daughters  without  fo^ 
tune.  They  will  doubtless  be  adopted  by  the  '^Soci^t^  de  Se- 
cours  Amis  des  Sciences." 

Spectrum  of  aqueatis  vapor. — ^We  now  know  the  nature  of  the 
rays  which  Brewster  discovered  in  1883,  and  which  have  since 
been  termed  telluric  or  atmospheric.  M.  Janssen  has  made 
several  investigations  under  the  patronage  of  the  Minister  of 
Public  Instruction,  and  has  found  that  these  rays  are  oocasioned 
by  the  vapor  of  water.  By  means  of  new  optical  dispositions 
he  has  proved  that  the  bands  of  Brewster  were  formed  of  fine 
lines,  like  the  lines  of  Fraunhofer,  and  that  they  were  constant 
in  the  spectrum,  though  of  variable  intensity  according  to  the 
height  of  the  sun.  Belying  upon  this  character  of  the  telluric 
rays  he  has  made  a  chart  of  the  spectrum  in  which  the  distinc- 
tion between  the  solar  and  telluric  rays  is  clearly  shown. 

Janssen  has  also  made  numerous  other  experiments.  In  Sep- 
tember, 1864,  from  the  summit  of  the  Faulhorn,  he  observed 
the  rays  of  terrestrial  origin  and  found  they  became  weak  in 
proportion  as  they  were  elevated  and  as  the  light  had  less  thick- 
ness of  atmosphere  to  traverse.  In  the  same  year  he  made  an 
experiment  upon  Lake  G-eneva,  and  by  reason  of  the  humid  air 
of  the  lake  he  was  able  to  reproduce  the  same  rays  artificially. 
The  flame  from  a  large  pile  of  pine  wood  at  the  distance  of  21 
kilometers  presented  these  lines,  but  when  viewed  at  a  less  dis- 
tance no  ray  was  visible  except  the  brilliant  one  of  sodium. 
Janssen  stationed  himself  on  the  side  of  the  lake  opposite  the 
fire,  so  that  the  light  from  the  blazing  pile,  which  was  on  a  level 
with  the  surface  of  the  water,  might  penetrate  strata  of  air  satu- 
rated with  moisture. 

It  was  necessary  to  ascertain  if  these  effects  were  caused  by 
the  water  in  solution  in  the  atmosphere,  or  whether,  as  Mr. 
Secchi  thought,  they  were  to  be  attributed  to  the  vesicles  of 
which  mist  and  fogs  are  composed.  A  direct  experiment  con- 
firmed him  in  the  opinion  that  they  were  produced  oy  the  vapor. 
Janssen  operated  with  a  tube  thirty-seven  meters  in  length, 
which  was  filled  with  vapor  by  a  steam  engine  of  six  horse- 
power. Care  was  taken  to  prevent  the  tube  from  cooling,  and 
the  light  was  furnished  by  a  fiame  of  gas  placed  in  the  axis  of 
the  tuoe.  When  the  light  passes  through  the  tube  filled  with 
vapor  subjected  to  the  pressure  of  seven  atmospheres  it  shows 
the  principal  telluric  rays,  among  which  Janssen  places  the 
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groups  A  and  C  and  a  large  part  of  B,  contrarj  to  Kirohhofi^ 
who  attributes  A  and  B  to  potassium.  The  red  and  yellow  of 
the  spectrum  of  witter- vapor  are  more  brilliant  than  the  blue 
and  violet  Therefore  the  color  of  the  vapor  of  water  should 
be  orange ;  hence,  also,  the  red  of  the  setting  sun,  that  is,  of  the 
sun  seen  near  the  horizon.  Janssen  does  not  agree  upon  this 
point  with  the  conclusions  of  Prof.  Cooke,  which  were  pub- 
lished in  this  Journal  for  March,  1866.  According  to  the  latter 
the  vapor  of  water  absorbs  most  completely  the  jellow  and  the 
red  rays,  hence  the  blue  rays  predominate  in  the  spectrum  that 
is  transmitted.  Prof.  Cooke  has,  however,  discovered  and  de- 
monstrated by  his  own  researches  (this  Journal,  [2],  xli,  184, 
also  Journal  de^  Pharmacie  et  de  Chemie,  June,  1866,  p.  480), 
the  influence  of  the  vapor  of  water  upon  the  phenomenon  in 
question. 

A  new  property  of  magnesium, — One  evening  while  preparing 
some  perchlorid  of  manganese,  MnCl'  (this  Journal,  [2],  xli, 
107),  with  the  peroxyd  of  manganese,  the  chlorhydric  acid  of 
commerce  and  ether,  I  observed  that  the  color  was  not  green,  as 
it  appeared  to  be  in  the  daytime,  but  hhck,  I  was  using  ffas  for 
a  lignt,  and  substituted  in  place  of  it  first  an  oil  lamp  and  after- 
ward a  wax  candle,  but  the  effect  was  the  same,  the  color  still 
appeared  only  black. 

The  green  color  reappeared  by  the  flame  of  magnesium,  which 
comports  itself  in  this  respect  like  the  light  of  the  sun.  It  is  well 
known  that  bright-tinted  flowers,  colored  stuflb,  or  pictures,  ex- 
hibit much  less  brilliancy  of  coloring  bv  wax  or  even  gas  light 
than  when  seen  by  the  light  of  day,  and  should  an  artist,  at  the 
close  of  the  day,  wishing  to  supply  the  waning  light,  continue 
his  work  by  the  aid  of  wax  lights  or  gas,  he  would  be  surprised 
the  next  morning  at  the  assemblage  of  colors  he  had  maae  the 
evening  previous.  They  would  in  no  way  represent  his  thought, 
so  difierent  would  they  appear  when  viewed  in  the  two  lights. 

By  burning  a  thread  oi  magnesium  a  light  may  be  obtained 
which  will  make  these  colors  appear  the  same  as  when  seen  \>j 
sunlight  itself.  Colors  do  not  mingle  or  interchange  by  this 
light  as  they  do  by  ordinary  lights.  Green  does  not  appear  to 
be  blue  in  it,  neither  does  blue  have  the  slightest  appearance  of 
green.  In  short,  all  shades  preserve  the  same  appearance  as 
when  viewed  in  the  full  light  of  day.  The  flame  of  magnesium 
is  whiter  than  solar  light,  and  the  blue  predominates  in  it. 
Chemistrv  aids  the  painter  not  merely  by  furnishing  colors 
more  or  less  bright,  but  it  now  gives  him  a  new  mode  of  illu* 
mination  by  means  of  which  he  can  labor  at  niffht  without  fear 
of  optical  deception,  as  well  as  if  it  were  daylight 

The  influence  of  sodium  upon  flame. — On  inquiring  the  reason 
for  the  extinction  of  color  by  the  usual  flame,  which  we  have. 
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just  been  dificaBsing,  it  will  be  found  that  numerous  causes  pro* 
duce  this  e£fect,  one  of  which  is  sodium,  which  burns  with  a  yeU 
hw  (monochromatic)  flame,  that  may  be  obtained  either  by  bring" 
ing  common  salt  supported  on  platinum  wire  into  the  name  of 
the  Bunsen  lamp,  or  by  burning  alcohol  saturated,  with  salt. 
All  the  colors  are  altered  by  this  flame,  with  the  exception  of 
blue-violet,  which  is  complementary  to  the  yellow.  Bed  appears 
black  or  white,  sometimes  bluish  when  it  contains  blue  (see 
below,  physiological  effects).  Mixed  green  appears  yellowish  or 
bluish  (chlorophyl  Schweinfurth  green).  The  pure  greens  ap- 
pear  black  (ex,  MnCl*,  MnBr*,  Mnl«  combined  with  ether, 
baOMnO»,  Cr'O',  gold  leaf  seen  by  transmitted  light,  Cr>Cl*, 
Ac).  Vide  Annales  de  Chem.  et  de  Phys.,  [4],  •viii,  298,  for  the 
*  enumeration  of  the  various  colors  which  have  been  experimented 
with. 

The  following  table  gives  the  result  of  some  trials  which  I 
have  made  with  a  spectrum  prepared  by  applying  pigments  to 
white  paper.  We  give  the  composition  of  the  spectrum  and  the 
colors  with  which  it  was  obtained. 

Color*  iMB  by  Colors  seen  by  a 

dajiif  he  Coloriog  material.  moaochromaMc  ilama. 

Bed.  Ochre  (Fe?03),         -        -        -  Black. 

Orange.  lodid  of  mercury  (Hgl),  )  -mx^'i. 

Yellow.  Chromate  of  lead  (PbOCrO*).  ]  ^^"^^^ 

GreoD.  Manganate  of  baryta, )  ni    % 

Blue.  Aniline  blue,  f      '        '  •^'*^*- 

la  this  spectrum  so  wonderfully  changed  by  the  flame  of  alcohol 
saturated  with  salt^  sunlight  and  the  flame  from  magnesium  in- 
stantly restored  the  normal  colors,  even  while  the  sodium  flame 
was  burning  in  the  neighborhood.  They  also  reappeared  by 
gaslight,  but  with  much  less  intensity,  and  when  the  colors  are 
not  very  brilliant  they  are  modified  as  if  they  were  illuminated 
by  the  soda  flame. 

Thus  etherial  solution  of  perchlorid  of  manganese  when  im- 
pure appears  by  gas  light  blaeh  instead  of  green,  A  mixed  green 
composed  of  chromate  of  lead  (PbOCrO')  and  ultramarine  be- 
haves in  the  same  manner. 

If  the  illuminating  flame  were  saturated  with  sodium  its  ex- 
tinctive effects  would  be  still  more  energetic,  ordinary  flames 
containing  but  very  little  of  this  metal.  Spectral  analysis  shows 
us  that  instead  of  completely  extinguishing  colors  it  merely  al- 
ters them  a  degree  more  or  less,  darkening  some  and  enlivening 
others,  and  creating  confusion  between  blue  and  green. 

The  small  quantities  of  sodium  which  all  ordinary  flames  con* 
tain,  are  derived  from  several  sources.,  viz.,  the  niineral  matters 
of  wicks  of  lamps  and  candles,  ashes  of  fuel  and  atmospheric 
jair,  which  last,  according  to  Bunsen^  always  contains  traces  of  it. 
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Togel  has  determined  the  proportion  of  soda  which  illuminating 
ffas  contains  (Joum.  de  Pharm.  et  de  Cbem.,  October,  1866),  and 
Mulder  has  shown  (in  the  same  Journal,  May,  1866),  with  what 
facility  marine  salt  volatilizes  when  heated  with  coal. 

Small  as  the  quantity  of  sodium  is  which  illuminating  gas 
contains,  it  is  sufficient  to  affect  certain  colors,  and  to  produce 
on  a  small  scale  all  the  effects  of  absorption  or  extinction  which 
are  readily  seen  in  a  flame  saturated  with  it.  Examples  of  this 
may  be  seen  in  certain  green  polors  mentioned  above. 

Physialogioal  effects  of  the  monochromatic  flame. — ^The  foreffoing 
results  eicplain  a  well  known  phenomenon,  which  has  hitherto 
never  been  accounted  for.  In  the  flame  of  alcohol  and  salt,  the 
hands  and  face  appear  of  a  livid  green  hue,  while  the  lips  change 
to  a  hlu^vioUi,  This  livid  tint  is  known  to  all  who  have  seen 
punch  or  a  pudding  burn,  and  is  due  to  the  alcohol  more  or  less 
saline  which  is  employed  in  these  mixtures.  Workmen  at  fur- 
naces and  forges  are  familiar  with  these  peculiar  tints,  which 
appear  upon  the  features  illuminated  by  their  fires. 

In  the  first  case  the  effect  is  produced  by  the  NaCl  which  the 
alcohol  contains  of  itself  or  which  it  derives  from  the  alimentary 
substances;  in  the  latter  case  the  soda  is  obtained  from  the  dross, 
and  ashes  of  the  combustible  matters.  The  question  arises,  why 
under  these  conditions,  the  natural  flesh  color  is  changed  to  a 
bluish  or  livid  green.  The  reply  is  evident  It  has  been  shown 
above,  that  the  colors  which  oeist  resist  the  extinctive  effects  of 
the  soda  flame  are  those  which  come  from  blue. 

That  there  is  blue  in  human  blood  may  easiljr  be  seen  by  the 
color  in  daylight  of  the  large  veins  on  the  skin  of  the  hand. 
All  the  other  tints  which  enter  into  the  composition  of  flesh 
color  being  extinguished  except  the  blue,  that  shade  alone  re- 
mains upon  the  face  of  the  experimenter,  but  being  also  illu- 
mined by  a  yellow  flame,  it  is  plain  that  the  effects  of  the  two 
colors  will  be  to  produce  a  grem^  varying  in  shade  from  yellow- 
ish to  bluish  according  to  the  intensity  of  the  blue,  and  produ- 
cing a  most  sinister  aspect  on  the  human  countenance.  Tne  eye 
speedily  accommodates  itself  to  these  effects,  but  I  have  good 
reason  for  thinking  that  one  cannot  with  safety,  continue  to  work 
for  any  great  length  of  time  by  this  monotonous  light.  The 
retina  ai^r  a  time  becomes  so  much  affected  as  not  to  be  able  to 
bear  without  irritation  either  daylight  or  the  ordinary  illumina- 
tion used  at  night,  a  result  possibly  caused  by  the  absence  of 
chemical  rays  in  the  flame,  or  because  it  injures  the  optic  nerve 
which  is  poorly  adapted  to  such  a  medium. 

After  sitting  for  a  considerable  time  in  the  soda  light,  there 
comes  a  time  when  it  is  difficult  to  distinguish  between  tne  differ- 
ent shades  of  the  same  color.  I  have  many  times  seen  a  tuft  of 
leaves  appear  of  the  identical  shade  of  the  hand  which  held  it,  so 
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that  the  whole  had  the  effect  of  a  bronze,  while  at  the  beginniDg 
of  the  experiment  before  the  eye  had  become  fatigued,  it  was  easy 
to  distinguish  between  the  violet  of  the  chloroph jl  and  the  livid 
green  of  the  flesh  color. 

Mnpbyment  of  the  Sodium  flame  by  artisU. — We  have  previ- 
ously shown  that  the  different  colors  of  the  spectrum  may  be 
reduced  to  white  or  black,  unless  they  contain  blue  which  is  the 
only  color  unaffected  by  the  soda  flame. 

In  observing  such  a  spectral  im^ge  it  will  be  noticed,  that  if 
all  the  colors  are  reduced  to  either  white  or  black,  the  borders 
are  more  or  less  darkened  or  dulled  as  in  a  photograph  of  the 
spectrum.  Looking  at  a  painting,  especially  a  pastel  containing 
very  little  if  any  blue,  under  these  conditions,  one  is  struck  with 
the  fact,  that  although  the  colors  vanish,  the  grayish  tone  which 
represents  them  gives  the  appearance  of  a  pencil  drawing.  Th^ 
model  or  plan  exists  by  reason  of  the  half  tints  so  that  by  the 
monochromatic  light,  one  is  sometimes  able  to  go  back  to  the  de- 
sign without  touching  the  picture  and  can  thus  give  in  some  sort 
the  autopsis  of  a  work  of  art. 

The  name  of  sodium  may  yet  aid  the  painter  in  comparing 
shades,  in  grouping  colors  and  weighing  their  tones. 

In  the  same  manner,  two  colors,  for  example  two  greens  which 
appear  identical  upon  the  palette,  in  the  daytime,  may  be  differ- 
ent when  seen  by  common  evening  light,  and  are  more  likely  to 
differ  when  viewed  by  the  sodium  flame,  one  being  decolorized 
and  the  other  transformed  into  black.  In  the  same  manner,  of 
two  redt  seen  under  the  same  conditions,  one  may  appear  white, 
while  the  other  containing  blue,  will  assume  a  violei'tint  comple- 
mentary to  the  yellow  of  the  monochromatic  flame. 

Common  salt  ignited  on  a  platinum  wire  in  the  flame  of  a 
Bunsen  burner,  strikingly  exhioits  the  chemical  differences  which 
sometimes  exist  between  two  similar  shades  of  color.  This 
means  may  be  useful  in  distinguishing  original  pictures  from 
copies,  for  it  is  not  likely  that  Raphael  or  Van  Dyck,  for  instance, 
exployed  exactly  the  same  pigments  as  their  copyists  have  used. 

if  one  desire  to  render  the  flame  of  a  ^as  burner  or  of  an  oil 
lamp  monochromatic,  it  cannot  be  done  with  NaGl,  for  the  flame 
is  not  hot  enough  to  volatilize  that  compound.  Metallic  sodium 
should  be  used  for  this  purpose,  which  may  be  introduced  into 
the  gas  burner  or  held  in  the  flame  upon  platinum  wire. 

PercUorid  of  Lead,  PbCl^, — In  connection  with  what  we  said 
last  year  (this  Journal,  [2],  xli,  107  and  55)  upon  the  halogen 
compounds  corresponding  to  the  peroxyds,  we  have  since  ob- 
tained the  compound  PbCP  corresponding  to  the  peroxyd  of 
lead  PbO*.  Unstable  in  a  free  state,  it  may  be  preserved  for 
a  long  time  in  presence  of  a  solution  of  chlorid  of  calcium. 

It  is  preparea  by  passing  a  current  of  chlorine  into  chlorid  of 
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lead  held  in  suspension  in  a  solution  of  CaCl  of  40^  Beaum^. 
The  liquid  becomes  yelloir  and  acquires  very  curious  properties. 
Thrown  into  a  small  quantity  of  water,  it  gives  a  precipitate  of 
PbCl — with  excess  of  water  a  brown  precipitate  is  formed  of 
PbO^  PbCl«  +2H0+ Aq=PbO«  +2C1H+ Aq. 

In  this  case  the  hydrochloric  acid  does  not  react,  because  of 
the  excess  of  water  present,  if  there  were  less  the  result  would 
be  PbO»  +2C1H=2H0+Pb01+Cl. 

The  perchlorid  of  lead  does  not  act  upon  the  nitrate  of  bismuth, 
behaving  in  this  respect  differently  from  TIGP  (this  Journal,  [2], 
xli,  107).  When  heated  it  blackens  cane  sugar  but  not  glucose, 
and  hence  may  serve  to  distinguish  between  these  two  kinds  of 
sugar. 

Treated  with  anhydrous  ether  and  syrupy  phosphoric  acid,  the 
solution  of  perchlorid  of  lead  thickens,  ana  yellow  oily  drops 
appear,  which  are  perchloro-plumbic  ether.  This  ether  readily 
dissolves  gold,  and  as  the  metal  is  taken  up  chlorid  of  lead  sep- 
arates assuming  the  form  of  the  gold  employed.  The  perchloro- 
plombic  ether  readily  decomposes ;  the  proaucts  are  protochlorid 
of  lead  and  chlorinated  ethers.  The  ease  with  which  chlorine 
separates  from  it,  is  the  cause  of  its  solvent  power  on  gold,  in 
which  respect  it  is  like  the  bodies  presently  to  be  noticed. 

New  solvents  for  Gold. — The  perchlorids  dissolve  gold  readily 
when  that  metal  is  in  the  form  of  leaf,  on  account  of  the  facility 
of  their  decomposition  with  liberation  of  chlorine.  If  ethereal 
solution  of  perchlorid  of  manganese  be  employed,  the  green  color 
of  the  manganese  compound  grows  lighter  in  proportion  as  the . 
gold  dissolves,  for  MnCl»  is  reduced  to  MnCl,  and  the  reac- 
tion is  complete,  when  the  liquid  has  exchanged  its  green  color 
for  the  yellow  of  the  solution  of  gold,  (it  is  the  same  with  MnBr* 
and  Mnl').*  On  evaporating  the  liquid,  a  film  of  gold  adheres 
to  the  vessel.  The  same  solution  added  to  FeOSO'  yields  the 
precipitate  of  gold  so  characteristic  for  its  dichroism. 

The  sesquichlorids,  and  the  sesquibromids  which  are  easily  re- 
duced— ^for  example,  the  compounds  corresponding  to  Mn'O*, 
Ni*0',  Co*0* ;  also  Fe*Br'  even  in  presence  of  a  certain  pro- 
portion of  FeBr— dissolve  gold ;  Fe*I*  is  also  a  good  solvent  for 
gold  especially  in  presence  of  ether.  It  is  only  necessary  to  add 
a  small  quantity  of  Fe*0*  to  the  ethereal  solution  of  iodhydric 
acid,  in  order  to  dissolve  the  metal.  This  proves  that  iodine  in 
the  nascent  state  acts  upon  gold.  For  this  reason  gold  is  acted 
upon  even  by  iodhydric  acid  in  presence  of  ether.  No  action 
takes  place  when  only  water  is  present.  It  can  no  longer  be 
said  with  truth,  that  free  iodine  does  not  act  upon  gold.  I  have 
found  that  gold  may  be  dissolved  by  it  in  presence  of  water, 

♦  This  Journal,  [2],  xli,  107. 
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-when  put  into  a  close  vessel  and  raised  to  a  temperature  of  60^. 
The  action  is  more  slow  if  etlier  is  used  in  place  of  water.  Ex- 
posure to  strong  sunlight  will  hasten  the  solution. 

Some  new  facts  concerning  amalgamaiion. — In  vol.  xli,  p.  225 
of  this  Journal,  Prof.  Silliman  has  described  some  properties  of 
the  magnetic  amalgam,  composed  of  mercury  and  sodium.  The 
following  experiment  readily  shows  the  great  difference  between 
the  action  of  mercurv  and  that  of  sodium  amalgam. 

Take  a  square  of  glass,  to  which  apply  side  by  side  two 
leaves  of  beaten  gold.  If  a  drop  of  ordinary  mercury  be  placed 
on  one  of  these  leaves,  it  adheres  without  sensibly  increasing  in 
area.  On  the  contrary  a  small  drop  of  the  amalgam  spreads  out 
with  great  rapidity,  so  that  in  a  few  seconds  the  mercury  has 
covered  a  space  many  hundred  times  larger  than  that  which  the 
original  drop  occupied. 

I  showed  in  1853  (in  this  Journal)*  that  the  metals  moistened 
by  mercury  are  permeable  to  it ;  that  proposition  has  been  veri- 
fied upon  the  metals  since  discovered  or  prepared,  viz.,  thaUium, 
aluminium  and  magnesium.  Thallium  is  easily  amalgamated, 
and  becomes  brittle  by  the  penetration  of  mercurj ;  on  the  con- 
trary, magnesium  and  aluminium  resist  it^  action  or  are  not 
wetted  by  it  until  recourse  is  had  to  electric  action,  such  as  is 
realized  by  the  intervention  of  sodium  or  zinc. 

It  would  be  interesting  to  observe  the  deportment  of  indium 
toward  mercury.  If  it  were  capable  of  being  moistened  it  would 
form  with  it  a  brittle  amalgam ;  on  the  other  hand,  if  it  were  not 
moistened  it  would  retain  all  its  elasticity.  I  leave  the  question 
to  those  who  are  fortunate  enough  to  possess  this  metal  so  rare, 
and  so  difficult  to  obtain  in  a  metallic  mass.f 

Chemical  synthesis, — M.  Berthelot  continues  his  beautiful  re- 
searches in  synthesis,  and  is  at  present  occupied  with  the  gene- 
ration of  hydrocarbons.  Our  readers  know  that  he  formerly 
obtained  acetylene,  C*H',  by  the  direct  union  of  hydrogen  and 
carbon  (this  Journal,  1862).  Berthelot  has  lately  shown  that  a 
whole  series  of  hydrocarbons,  polymeric  with  C*H',  may  be 
derived  from  it  as  follows : 

Acetylene,  C*  H^ 

Di-aoetylene,        -        -  -  C«  H*  =2C*H2 

Tri-acetylene  or  benzine,  -  Ci2H«  zi:3C*H2 

Tetracetylene  or  styrolene,  -  C^eH®  =4C*H^ 


Retene,       ...        -        C36ni«=9C*H2 

This  table  is  the  result  of  actual  experiment  and  not  of  theoret- 
ical speculation. 

•  J.  Nickl^a,  On  the  Permeability  of  Metela  to  Meroiiry,  [2],  xv,  lOT. 
f  A  sheet  of  platinam  that  has  been  for  four  moDtha  in  contact  with  amalgam 
of  sodium  still  preseryes  all  its  elasticity. 
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Berthelot  has  observed  still  another  series  of  hydrocarbons, 
between  styrolene  and  retene,  the  boiling  point  of  which  is  be- 
tween 250  and  840^,  and  which  possess  to  a  great  extent  the 
characteristic  flaorescence  of  pyrogenic  oils  of  resin.  Berthelot 
regards  these  hydrocarbons  as  C^H'  six,  seven,  and  eight  times 
condensed.  Between  210^  and  250°  there  passes  over  a  liquid 
which,  when  placed  in  a  freezing  mixture,  yields  crystals  of 
naphthaline.  The  origin  of  this  interesting  hydrocarbon  is 
easily  explained,  naphthaline  being  in  fact  only  pentacetylene 
lessH*. 

Pentacetylene.  Naphthaline. 

Naphthaline  is  produced  equally  well  when  acetylene  is  passed 
into  a  tube  heated  to  redness.  There  is,  however,  in  this  case 
but  a  small  quantity  formed,  for  the  acetylene  is  chiefly  decom- 
posed into  carbon  and  hydrogen. 

Acclimation  of  the  Camel  in  Australia, — The  introduction  of 
the  camel  into  Australia  has  been  previously  announced,  and  it 
was  eflEected  by  the  *'  Soci^t^  d'Acclimatation."  We  now  learn 
that  these  animals  have  adapted  themselves  to  that  country,  as 
has  been  shown  by  a  recent  expedition  consisting  of  seventy 
horses,  fourteen  camels,  and  fifteen  men.  The  springs  of  living 
water  upon  which  they  depended  having  been  dried  up,  sickness 
broke  out  in  the  camp.  The  men  fell  back  upon  their  stores  of 
spirituous  liquors,  the  horses  took  to  flight,  while  the  camels 
alone  remained  at  their  post.  It  is  owing  to  this  circumstance 
solely  that  the  expedition  was  reorganized.  At  last  accounts  the 
caravan  had  arrived  at  Thompson  river. 

Acclimation  of  the  Salmon. — ^The  eggs  of  the  salmon  which 
have  been  introduced  into  the  waters  of  Australia  have  hatched 
and  the  young  fish  are  prospering.  Ice  has  been  used  in  the 
transportation  of  the  eggs,  which,  according  to  Mr.  Youle,  re- 
tards the  phenomena  of  embryonic  evolution.  This  gentle- 
man has  found  that  the  vitality  of  the  eggs  may  thus  be  pre- 
served for  three  or  four  months.  It  is  in  this  manner  that  eggs 
taken  from  the  Bhine  at  HuDingen  in  Alsace  have  been  success- 
fully transported  to  Australia.  Sweden  and  Norway  are  both 
occupied  in  stocking  their  rivers  with  salmon,  so  that  the  fine 
example  of  the  Zoological  Society  of  Acclimation  will  not  be 
lost 

Spontitneous  generation. — ^This  interesting  question  is  from  time 
to  time  discussed  bv  the  Academy  of  Sciences,  but  without  much 
progress  being  maae  toward  a  decision.  Mr.  Donn^,  a  naturalist 
who  formerly  opposed  the  doctrine  of  spontaneous  generation, 
has  made  some  late  researches  which  have  caused  him  to  chanse 
his  mind  on  the  question,  and  he  has  just  ranged  himself  on  the 
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side  of  Messrs.  Jol j,  Musset,  and  others,  giving  it  as  his  opinion 
that  spontaneous  generation  is  a  possible  &ct. 

His  later  experiments,  like  those  which  he  published  an  ac* 
count  of  in  1863,  were  made  with  eggs.  At  that  time  he  wrote : 
'<  The  matter  of  which  the  egg  is  composed  ought  to  be  emi- 
nently suited  to  a  primitive  organization.  I  will  leave  the  en- 
tire eggs  to  themselves,  and  when  the  alteration  of  their  contents 
has  well  progressed,  I  will  examine  with  the  microscope  the  in- 
terior substance.  If  spontaneous  generation  is  possible  I  ought 
to  find  organissed  beings  there."  The  result  was  negative.  Mr. 
Bonn^  found  neither  mold  nor  infusoria^,  and  he  decided  against 
spontaneous  generation.  Since  then  objections  have  been  raised 
which  decided  Donnd  to  resume  his  experiments.  He  reasoned 
thus :  '^  The  small  quantity  of  air  contained  in  the  eggs  was  per- 
haps not  sufficient  to  determine  the  phenomenon  of  a  spontane- 
ous generation,  that  is,  to  give  life  to  a  certain  molecular  arrange- 
ment of  organic  matter."  Consequently  he  conducted  his  ex- 
periment in  such  a  way  that  a  larger  quantity  of  air  could  have 
access  to  the  eggs,  the  air  having  been  previously  deprived  of 
any  bodies  it  might  hold  in  suspension,  by  passing  through 
carded  cotton.  This  time  he  obtained  a  generation  of  different 
kind^  of  mold,  but  found  no  traces  of  animalcules.  He  con- 
cludes 1st,  '*  Microscopic  vegetation  may  be  produced  at  will  in 
organic  matter,  left  to  itself,  and  protected  from  the  intervention 
of  foreign  germs.  2d.  Air  is  necessary  to  the  development  of 
infusorial  animalcules.  8d.  Air  is  indispensable  to  spontaneous 
generation  in  both  kingdoms.  The  temperature  of  SO^  is  the 
most  favorable  to  these  productions." 

To  these  conclusions  the  adversaries  of  the  doctrine  oppose 
their  usual  objections,  viz.,  there  were  sources  of  error  in  the 
experiment,  atmospheric  germs  in  some  way  penetrated  the  eggs 
of  which  the  shells  were  broken.  The  question  thus  remains 
still  at  the  same  ])oint,  and  up  to  the  present  time  it  cannot  be 
said  to  be  experimentally  resolved. 

Mexican  Scientific  Commission. — ^This  commission,  instituted 
by  M.  V.  Duruy,  Minister  of  Public  Instruction,  continues  its 
labors,  which  will  perhaps  be  the  only  work  to  survive  the  un- 
fortunate intervention  of  the  French  in  Mexico.  The  commis- 
sion is  engaged  solely  with  science,  and  may  be  judged  of  by 
what  has  formerly  been  said  of  it  in  this  Journal,  (Jan.  1866,  p. 
110).  The  third  part  of  the  second  volume  of  its  publications 
has  appeared,  containing  geological  papers  by  J.  Marcou  upon 
the  frontiers  between  Mexico  and  the  United  States ;  bv  MM. 
Dolfus,  Pavie,  &c.,  upon  Mexican  volcanoes ;  and  the  geological 
sections  from  Vera  Cruz  to  Mexico.  Other  papers  are  reports 
upon  the  Mexican  fauna  and  flora,  also  upon  the  ruins  of  Ux- 
md  and  Mayapan,  Ti-hoo  and  Izamal,  &c. 
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f^aUi  de9  proprieth  detfigwm^  yiat  1«  Generml  Pokoilit.  2d  edition,  t  toIs.  in 
4^,  arec  plancfaea.— This  work,  wliich  \m  a  eompleta  expoU  of  this  important  sob* 
ject,  oootaios  also  the  principal  dieooTeriet  whidi  the  iUiMtrione  general  baa  made 
in  this  department  of  inquiry.  He  has  been  engaged  on  the  work  since  1812,  and 
was  occupied  with  it  when  taken  prisoner  of  war  in  Russia  on  the  retreat  from 
Hoeeow.  The  second  edition,  besides  many  improTements,  contains  tht  gtnertd  th^ 
cry  oftk€ cent^n  of  h&rm<mic  meant;  polar  reciprotUy;  analydt  of  tratuvermU$, 
and  their  principal  application  to  the  projective  properties  of  curres  and  geometric 
sorfacea 

Court  daigfbrt  tuperievre^  par  SaamiT,  Membre  de  I'lniititut,  Prof,  au  College  da 
France,  et  &  la  Faculty  dee  Sciences  dee  Paris.  8d  edit,  2  vols,  in  8to.— The  first 
two  editions  of  this  work  were  disposed  of  with  sreat  rapidity.  The  third  contains 
many  improvements  by  the  author.  While  this  Teamed  man  does  not  pretend  that 
the  work  ie  a  complete  treatise  upon  higher  algebra,  it  contains  notwithstanding  a 
body  of  doctrine  which  will  be  of  great  ose  to  those  geometridans  who  are  en* 
gaffed  in  this  important  branch  of  mathematical  analysis. 

Traite  tPAtlroncmie  pour  lee  genet  du  monde,  2  vols,  in  12mo,  avec  2  planches 
and  162  figs,  dans  le  teste. — ^This  work  contains  a  reimm^  of  the  lectures  which  Mr. 
Prit  has  given  during  the  last  27  years  at  the  Observatory  of  Toulouse,  of  which 
he  was  director.  The  treatise  is  elementarv,  but  calculations  are  not  excluded. 
There  are  besides,  in  the  form  of  notes,  details  and  anecdotes  in  respect  to  import- 
ant discoveries  as  well  as  distinguished  astronomers. 

EUmente  de  Micanique^  par  Mr.  VniLU.  In  Svo,  de  266  pages  avec  figores.— 
VieOle  is  Inspector  General  of  the  University  of  France.  Tnis  work  of  his  is  da« 
signed  for  the  use  of  the  various  colleges,  and  is  fully  adapted  to  that  purpoee. 

£e  ChimieU :  a  Journal  of  Chemistrv  applied  to  Arts  and  to  Agriculture ;  pub- 
lished by  Hknbt  Bibq^  Professor  of  Chemistry  at  the  MueeS  de  Clnduetru  at 
Bnissels.— This  ioomal  appears  semi-monthly,  costs  bat  8  francs  per  year,  and,  ac- 
cording to  its  title,  contains  the  novelties  in  the  department  of  chemistry  applied 
to  the  arts.    Each  part  consists  of  16  pages  Svo. 


Art.  XIY. — On  the  supposed  Tadpole  nesis^  or  imprints  made  by 
the  Batrachoides  nidijicans  (Hitchcock),  in  the  red  shots  of  the 
New  Bed  Sandstone  of  South  HadUy^  Mass, ;  by  Oharlbb  Up- 
HAli  ShSPABD.^ 

No  impreesioDs  belonging  to  this  or  any  other  geol€^cal 
formation  surpass  if  they  eqaal  these  in  their  extreme  delicacy 
of  surface  and  sharpness  of  outline^  rivaling  as  they  do  in  these 
respects  the  most  perfect  metallic  castings.  Dr.  Hitchcock,  by 
whom  they  were  first  described,  has  well  observed  concerning 
them,  that  even  viewed  bv  the  side  of  the  splendid  specimens  of 
fbot-prints,  rain-drops  and  other  rock-markings  displayed  in  the 
Ichnological  cabinet  of  this  college  (Amherst),  ^^they  are  the 
most  attractive  of  all." 

Dr.  Hitchcock  was  led  to  conceive  of  and  adopt  the  theory  of 
their  origin  first  suggested  and  made  {)ublic  by  Prof.  Silliman, 
Jr.,  and  the  late  Capt.  N.  S.  Manross,  viz.,  that  they  proceeded 
from  the  gyratory  movements  of  tadpoles ;  though  he  very  cau* 

*  Several  excellent  photo^phic  representations  accompanied  this  paper,  which 
are  omitted,  as  it  was  impoeaible  to  do  them  justice  on  wood. 
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tiously  observea,  ''  in  concluding  that  the  impressions  were  made 
by  batracbians  similar  to  those  now  living,  I  am  by  no  means 
free  from  doubts  as  to  the  identity  of  the  phenomena."*  The 
flingle  figure  he  has  given  f  (PI.  L,  fig.  1)  of  these  markings,  if 
taken  by  itself  does  certainly  favor  the  hypothesis  adopted; 
though  it  fails  in  its  uninterruptedly  smooth  and  continuous 
surfaces  as  compared  with  the  rough  and  broken  sides  of  the 
recent  tadpole  cavities, — not  to  mention  the  rounded  borders  to 
the  edges  of  the  latter,  when  contrasted  with  the  hexagonal  out' 
line  of  the  corresponding  part  in  these  specimens.  The  cavi* 
ties  made  by  tadpoles  morever  are  without  any  order  in  respect 
to  each  other,  and  vary  somewhat  among  themselves  in  size  and 
depth.  Occasionally  also,  unoccupied  spaces  are  seen  between 
the  holes,  whereas  in  the  shale  nothing  is  more  striking  than  the 
general  uniformity  among  the  impressions,  and  the  very  com- 
plete manner  in  which  the  entire  surface  is  covered  by  them, — 
raised  lines  (sometimes  resembling  swollen  veins),  being  the  only 
boundaries  between  contiguous  cavities. 

The  slabs  of  shale  present  three  rather  distinct  varieties  of 
tiaese  impressions,  one  of  which  is  very  accurately  represented  in 
the  plate  above  referred  to.  In  this  the  depressions  are  imper- 
fectly arranged  in  rows,  with  a  marked  tendency  to  a  concentrio 
arrangement.  The  borders  of  the  cavities  are  distinctly  hex- 
agonsd,  and  the  edges  often  equilateral.  The  cavities  have  a 
d^k  equal  to  about  one-eighth  their  diameter.  They  are  per- 
fectly symmetrical,  smooth  and  glossy.  In  a  few  of  the  speci' 
mens,  the  sides  and  bottoms  are  slightly  pitted  with  ovoidal  ood- 
tes  of  the  size  and  shape  of  coarse  gunpowder.  The  slab  remo- 
ved from  such  a  surface  of  course  exhibits  upon  its  convexities 
corresponding  granules  in  relief.  As  they  are  distributed  with- 
out any  order,  and  not  generally  present,  they  would  appear  to 
be  due  to  seeds^  as  these  of  a  larger  size  and  spherical  form  are 
frequent  in  the  formation. 

In  the  second  variety  we  have  little  more  than  the  strongly 
aierved  outlines  of  the  hexagons.  The  cavity  is  shallow,  or 
nearly  obsolete ;  but  on  its  bottom,  and  proceeding  from  one 
and  the  same  side  relatively  in  each  impression,  is  often  seen  a 
tripartite,  flame-like  marking,  or  brush,  which  spreads  over  nearly 
half  the  area.  The  direction  of  this  fan-shaped  brush  is  con- 
;6tant  throughout  the  series,  thus  evincing  an  origin  from  a  com- 
mon cause,  and  one  that  acted  simultaneously.  The  impressions 
moreover  are  occasionally  traversed  by  raised  lines  proceeding 
from  a  subjacent  layer,  and  thereby  subdivided  into  smaller  com- 
partments ;  but  in  these  instances  it  is  always  easy  to  trace  the 
hexagonal  boundaries  of  the  superior  layer.  The  depressions 
;are  obviously  arranged  in  rows,  somewhat  approximating  to  fur- 

*  Ichoology  of  New  EnglaDd,  4to,  1868,  p.  122.  Boston.  \  Idem. 
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lows,  the  parallel  sides  of  which  are  more  oonspicuous  than  the 
transverse  edges  which  subdivide  the  furrows  into  cells. 

It  may  here  be  observed  that  the  fan-shaped  brush  is  scarcely 
at  all  visible  in  the  first  described  variety.  The  diameters  of 
the  <»tvities  in  both  are  the  same,  being  from  one  to  one  and  a 
half  inches.  The  differences  in  the  depth  of  the  cavities  in  the 
two  varieties  probably  grew  out  of  the  hardness  of  the  bottom 
where  they  onginated. 

The  second  kind,  or  shallow  impressions,  are  constantly  asso* 
eiated  with  the  third  variety  presently  to  be  described,  being 
skuated  from  one-quarter  to  one-third  of  an  inch  only  above 
them.  A  series  of  singularly  interrupted  and  overlapping  wave 
lines,  obviously  the  remains  of  the  parallel  or  sdgzag,  furrow- 
edges  of  the  second  variety  above  described,  plainlv  enough 
show  that  they  were  produced  by  ripple  action,  through  a  gentle 
current  of  water  setting  transversely  across  the  furrow-ridges. 

The  third  kind  of  impressions  is  considerably  different  from 
either  of  the  foregoing,  and  requires  a  more  particular  descrip** 
tion.  The  hexagons  are  disposed  in  long,  nearly  straight,  par- 
allel series,  though  now  and  tnen  a  row  suddenly  runs  out  where 
it  abuts  directly  against  a  furrow-ridge ;  or  in  other  words  a 
ridge  is  seen  to  bifurcate,  or  to  be  replaced  by  a  furrow.  The 
cavides  in  this  variety  have  nearly  double  the  breadth  or  area 
of  the  two  first  varieties.  In  hexagons  of  the  third  variety  the 
two  opposite  sides  that  are  at  right  angles  to  the  furrows  have 
treUe  the  length  of  the  other  two  pairs,  which  seemingly  have 
been  fihortenbd  at  their  expense.  The  angles  of  the  hexagon 
also  ;are  not  equal.  The  four  situated  at  the  extremities  of  the 
longer  sides,  are  less  than  110^  while  the  two  remaining  (trans- 
versely opposite)  ones  are  over  180^.  The  four  shorter  edges 
moreover  are  ofben  flattened  down  into  a  broad  band,  while  the 
long  transverse  ridges  remain  thin  and  sharp,  though  not  straight 
at  top^  but  gently  arcuated.  Indeed  they  are  sometimes  so  low 
and  taint  as  to  become  almost  obsolete,  thus  changing  the  row  of 
cells  Almost  into  a  trough,  whose  borders  are  composed  of  the 
shorter  zigzag  sides  of  contiguous  hexagons  (under  angles  of 
180°) ; — the  whole  seeming  to  have  originated  in  a  contraction 
of  these  sides,  and  a  corresponding  elongation  of  those  at  right 
angles  to  the  farrow.  The  flattened  band  is  not  perfectly  hori- 
zontal, but  inclines  a  little  toward  the  bottom  of  the  trough,  and 
constantly  in  one  direction  throughout  the  series, — its  lower  side 
being  situated  upon  the  upper  or  most  shallow  side  of  the  hexag- 
onal cell  or  cavity,  or  in  other  words  the  greatest  depression  in 
the  furrow  adjoins  the  superior  edge  of  the  band — it  being  kept 
in  mind  that  the  greatest  concavity  in  the  cells  is  never  centiul 
but  always  somewhat  marginal.  In  some  of  the  slabs  the  fur- 
row-edges are  much  less  deeply  truncated,  rarely  they  are  flatly 


Digitized  by 


Google 


103        C,  U.  Shepard  on  supposed  Tadpole  impressions 

bevelled ;  and  in  one  case  for  a  little  distance,  I  have  seen  them 
replaced  by  four  narrow  planes.  But  the  most  singalar  fiBature 
of  those  specimens  with  a  single  broad  band,  consists  in  the 
presence  upon  it  of  a  circular  scar,  which  is  uniformly  located 
between  the  large  angle  of  180°  and  the  adjoining  smaller  one 
of  110°,  just  in  one  comer  of  the  impression,  and  always  in  the 
same  corner  relatively,  throughout  tne  series.  Its  diameter  is 
about  one-fifth  of  an  inch,  and  it  would  appear  to  have  arisen 
fiom  the  presence  of  some  adhesive  matter  at  these  points  which 
has  operated  to  interfere  with  the  usually  easy  cleavage  of  the 
shale,  whereby  several  layers  of  it  have  remained  adhering  to- 
gether, producing  either  a  depression  or  an  elevation  upon  it^ 
according  as  the  scar  is  found  on  one  side  or  the  other  of  the 
separated  shale.  In  addition  to  the  foregoing,  the  tripartite 
brush  is  seen  radiating  directly  from  the  scar,  obliquely  into  and 
nearly  across  the  bottom  of  the  contiguous  depression,  pointing 
as  it  were  to  the  scar  on  the  contiRuous  band. 

It  should  further  be  mentioned  that  the  repetitions  of  these  im- 
pressions of  each  separate  sort  are  very  numerous,  and  each 
equally  smooth,  sharp  and  perfect,  through  a  thickness  of  from 
one-third  to  half  an  inch,  and  in  every  instance  where  overlapped 
by  a  different  variety,  the  parallelism  of  the  rows  is  very 
obvious. 

The  difficulties  in  the  way  of  the  tadpole  theory  early  induced 
me  to  question  it  as  explaining  the  aoove  appearances ;  and  I 
was  led  to  seek  other  modes  of  accounting  for  the  phenomena 
more  in  harmony  with  the  &ct8.  For  a  time,  at  th'e  suggestion 
of  a  very  eminent  authority  in  comparative  anatomy,  I  endeav- 
ored to  find  an  explanation  in  the  supposition  that  they  pro- 
ceeded from  the  spawn  of  gigantic  batracnians,  whose  footprints 
at  neighboring  localities  are  so  common  in  shale  of  the  saine 
formation.  But  such  an  origin,  besides  other  incompatibilities, 
required  an  organized  association  of  the  ova  into  a  fiat  tier  or 
mat,  made  up  of  parallel  rows  (one  egg  in  depth),  for  rods  in 
length  and  many  leet  in  width.  No  reptilian  germs  are  known 
to  be  extruded  in  such  a  shape.  My  next  conception  was,  that 
the  imprints  may  have  owed  their  origin  to  a  gigantic  species  of 
alga,  allied  to  the  Hydrodictyon  utriculatumj  though  constituting 
a  aifferent  genus,  and  possioly  pertaining  to  a  different  family 
altogether,  of  these  fresh-water  plants. 

A  recent  mineralogical  visit  to  the  granite  quarries  of  Bock- 
port  at  Cape  Ann,  by  bringing  under  my  inspection  a  very  re- 
markable exhibition  of  ripple-marks  upon  the  sea-shore,  leads 
me  to  refer  the  South  Haoley  imprint  to  a  similar  cause.  The 
xieoent  ripple-marks  occur  in  a  very  striking  manner  almost 
directly  in  rear  of  the  Sandy  Beach  Hotel,  in  a  somewhat 
_         sheltered  place  at  the  head  of  a  little  bay  or  oove^  where  the 
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sand  18  fine  and  the  bottom  hard.  A  gently  awellinff,  elongated 
bar,  six  or  eight  rods  in  len^h^  ranninff  parallel  with  the  shore 
is  here  found.  Its  breadth  is  aboat  half  its  length,  and  its  ele- 
vation where  the  highest,  twelve  or  fifteen  inches  above  the  nar- 
row flat  creek-bottom  between  it  and  the  shore.  The  breadth  of 
this  interval  does  not  exceed  ten  or  fifteen  feet,  the  middle  half 
of  which  is  nearly  flat,  while  the  sides  therefirom  slope  upward 
very  gradually  each  way.  The  bar  is  left  bare  at  about  half 
tide.  The  water  flows  in  and  out  of  the  creeklet  at  both  ends 
of  the  bar,  and  when  the  tide  is  sufficiently  high,  flows  back  and 
forth  cross-wise,  to  the  bed  of  the  creek.  During  the  rising  of 
the  tide,  the  bed  of  this  elongated  depression  is  more  or  less 
covered  with  water  for  nearly  an  hour  oefore  the  bar  is  wholly 
submerged.  Throughout  this  period,  as  well  as  at  all  other  times 
while  accessible,  and  best  of  all,  at  low  water,  when  the  surface 
is  left  wholly  bare,  an  almost  perfect  repetition  of  the  second 
and  third  varieties  of  the  South  Hadley  impressions  is  every 
where  visible,  though  the  size  of  the  cavities  is  constantly  from 
two  to  threefold  that  of  the  fossil  specimens.  With  singular 
precision  may  be  seen  the  parallelism  of  the  furrows  (corres- 
ponding with  the  sea-margin),  the  cross  partitions  (though  gen- 
erally more  faint  than  in  the  shale),  the  zigzag  margins  formed 
by  those  sides  of  the  cells  which  give  rise  to  the  furrow-ridges, 
the  frequent  splitting  of  a  ridge  so  as  to  form  an  additional  (an 
interpolated)  turrow,  the  smoothing  down  of  a  ridge  so  far  as  to 

5 reduce  the  flat  band,  and  the  almost  constant  occurrence  of  the 
eepest  part  of  the  trough  on  the  down-hill  side  of  the  furrow. 
Other  coincidences  might  be  pointed  out  with  the  aid  of  draw- 
ings^ but  the  foregoing  are  perhaps  sufficient  for  our  purpose. 
The  appearances  remained  in  full  view  during  several  days  of 
calm  weather,  the  pattern  being  onlv  slightly  interfered  with, 
during  the  ebbing  and  flowing  of  the  tide.  At  low  water  the ' 
configuration  of  the  surface  was  invariable. 

The  examination  of  these  sea-shore  markings  led  me  to  recur 
to  a  large  sandstone  slab  (with  a  surfiuse  two  feet  square)  pro- 
cured  two  years  ago  from  the  Forrest-marble  Oolite  of  Wilt- 
shire, England,  on  account  of  its  crustacean  foot-prints.  Here 
also  we  are  presented  with  ripple-marks  of  the  same  regularitv 
as  on  the  Bockport  beach.  In  area,  the  cavities  are  just  half 
way  between  those  from  the  sea-shore  and  those  from  the  New 
Bed  Sandstone.  The  zigzag  lines  of  the  furrow-ridges,  the  po- 
sition and  distinctness  of  the  transverse  partitions,  the  greater 
depth  of  the  cavities  constantly  toward  one  side  rather  than  in 
the  middle  of  the  furrows,  and  the  occasional  bifurcation  of  the 
ridges,  so  as  to  embrace  an  additional  trough  are  all  plainly  con- 
spicuous. This  specimen  taken  along  with  the  Bockport  sea- 
shore ripples  leave  no  remaining  doubt  in  my  mind  that  the  on- 
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S'n  of  the  appearances  in  all  three  of  the  cases  is  asoribable  to 
e  same  cause:  viz.,  to  a  wave-like,  vertical  motion  prodaoed 
by  the  air  on  the  surface  of  nearly  still  water,  combined  with 
feeble  hori^ntal  currents  (acting  in  directions  nearly  at  right 
angles  to  each  other)  upon  the  bottom. 
AmlMnt  College,  Oct  16, 1868. 


Art.  XV.-^On  a  Theory  proposed  by  Fresnel^  and  on  a  mode  g/* 
measuring  the  average  size  of  very  fine  particles  ;  by  Ogdsn  N. 
BooD,  Prof,  of  Physics  in  Columbia  College. 

If  the  light  from  a  candle-flame  be  received  on  a  ground  glass 
surface,  so  obliquely  that  the  incident  ray  makes  only  a  very 
small  angle  with  the  glass  surface,  the  light  will  be  copiously  re- 
flected, and  a  bright  unoolored  image  of  the  flame  will  be  seen 
by  reflexion.  As  the  angle  made  by  the  incident  ray  is  increased, 
the  reflected  imase  becomes  first  yellow,  then  red,  and  finally 
disappears  altogeUier. 

Fresnel  has  attempted  to  account*  for  this  fact,  on  the  ground 
that  the  more  refrangible  rays,  having  shorter  wave-lengtns,  are 
caused  to  interfere  by  a  difference  of  path,  which  is  still  too  small 
to  effect  complete  interference  in  the  case  of  the  longer  waves  of 
red  light;  the  difference  in  path,  depending  on  the  depth  of  the 
minute  scratches  on  the  sumce  of  the  glass,  and  on  the  angle 
which  the  ray  makes  with  this  surface. 

As  it  is  not  difficult  to  measure  approximately  the  angle  at 
which  the  red  ray  ceases  to  be  reflected,  it  would  be  easy  to  put 
this  theory  to  the  test  of  experiment,  if  the  average  depth  of  the 
scratches  on  the  ground  sunace  were  known. 

The  impossibility  of  obtaining  such  measurements,  has  hitherto 
prevented  this  theory  of  the  action  of  finely  roughened  surfaces 
on  light,  from  being  either  confirmed  or  overthrown. 

Some  time  a^o,  while  experimenting  on  a  plane  polished  sur- 
&ce  of  glass  which  had  been  smoked  with  lamp-black  to  complete 
opacity,  I  was  surprised  to  find  that  the  lamp-black  surface,  at 
a  great  obliquity,  reflected  all  the  rays  of  light  with  much  bril- 
liancy, so  that  it  resembled  in  appearance  a  polished  surface  of 
metal  or  glass.  With  less  degrees  of  obliquity  the  reflected  light 
was  yellow,  red,  and  finally  disappeared  altogether. 

The  lamp-black  surface  in  this  experiment  was  obtained  from 
burning  paraffine,  and  it  was  found  that  the  red  ray  ceased  to  be 
reflected  at  an  angle  of  18°,  reckoning  from  the  glass  surface. 
The  source  of  light  was  a  small  gas-flame  and  the  experiments 

•  Fogg.  AnulMi,  Bd.  zii,  p.  210. 

Digitized  by  VjOOQIC 


of  measuring  the  average  size  of  fine  particles.  105 

wei^  made  in  a  darkened  room  at  night,  the  glass  plate  with  its 
lamp-black  surface,  being  attached  to  the  axis  of  a  graduated 
circle,  the  lamp-black  having  been  removed  from  the  upper  half 
of  the  plate,  so  as  to  allow  the  proper  adjustments  to  be  made 
with  the  aid  of  the  naked  glass  surface.  I  then  attempted  to 
measure  with  the  microscope  the  average  size  of  the  smaller  and 
more  numerous  particles  of  lamp-black ;  the  result  obtained  was 
that  they  varied  in  size  from  -000018  to  -000012  of  an  inch.  Sev- 
eral months  afterwards^  I  made  a  calculation  to  ascertain  what 
the  difference  in  the  path  of  the  interfering  rays  would  be, 
using  these  data,  and  what  relation  this  difference  bore  to  the 
length  of  a  wave  of  red  light. 

Assuming  the  dimensions  of  the  particles  of  lamp-black  to  be 
the  same  in  all  directions,  we  have  the  annexed  construction.  BD 
will  represent  the 
diameter  of  a  parti- 
cle of  lamp-black, 
the  ray  AB  is  re- 
flected from  its  sur- 
face, the  ray  CB 
from  the  layer  next 
below ;  X  is  the  angle  made  by  the  light  with  the  plate,  and  the 
diff(3rence  in  path  of  the  two  rays  will  evidently  be  equal  to  OB 
— AB,  a  quantity  readily  found  by  calculation. 

Taking  the  size  of  the  lamp-black  particles  to  be  equal  to 
•000018  of  an  inch,  the  difference  in  path  of  the  two  rays  for  an 
angle  of  incidence  of  18°  is  '000011,  while  the  wave-length  of 
the  line  C  in  the  red  space  is  nearly  '000026  of  an  inch.  This 
shows  that  the  difference  in  the  path  is  not  far  from  half  a  wave- 
length of  red  light,  if  the  larger  of  the  two  estimates  of  the  size 
of  the  particles  of  lamp-black  is  employed. 

I  then  made  a  new  set  of  experiments  relative  to  the  angle  at 
which  the  red  ray  disappears,  using  as  before  lamp-black  from 
paraffine.  This  was  found  to  varj  somewhat  in  different  por- 
tions of  the  same  plate,  as  is  seen  m  the  table  below. 

21°,        20°-75,        18**-75,        20^        20°  =  20°-l 

New  microscopic  measurements  on  the  size  of  the  lamp-black 
particles  were  made  with  a  different  microscope,  the  value  of  the 
micrometer  not  being  known ;  it  was  estimated  that  the  size  of 
the  smaller  and  more  numerous  particles  varied  from  txtttt  *o 
Tff ijT  of  ^^  inch,  but  that  there  were  more  particles  approaching 
the  first  number  than  the  second,  a  circumstance  of  which  I  have 
not  taken  any  advantage  in  the  following  calculation. 

Taking  the  mean  of  these  determinations,  and  combining  it 
with  the  mean  of  the  first  determination,  we  obtain  for  the  mean 
size  of  the  particles  y^l^:? ='000014:6  of  an  inch. 
Am.  Joub.  Sci.— Sbcond  Sbbies,  Vol.  XLUI,  No.  127.— Jak.,  1867. 
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The  average  angle  of  disappearance  of  tbe  red  ray  being  20^, 
there  results  a  difference  of  path  =-0000998 ;  that  is,  the  differ- 
ence of  path  is  to  the  wave-length  of  red  light  nearly  as  10  to  26. 

When  the  difficulty  of  obtaining  an  approximate  measure- 
ment of  the  size  of  the  particles  of  lamp-black  is  considered,  it 
is  surprising  to  see  how  nearly  the  calculated  difference  in  path 
approximates  to  half  a  wave-length  of  the  light  in  question. 

I  found  that  a  surface  of  magnesia  produced  by  smoking  a 
glass  plate  to  opacity  with  burning  magnesium  wire,  also  reflec- 
ted light  in  the  same  way  at  very  obhque  incidences.  It  was 
ascertained  that  the  final  tint  was  red,  and  that  the  red  rays 
themselves  disappeared  at  11°.  The  size  of  the  particles  of 
magnesia  was  estimated  at  '000036.  Long  after  the  measure- 
ments had  been  obtained  I  calculated  the  difference  of  path  for 
the  interfering  rays ;  this  was  found  to  be, 

•000014 
wave-length  of  0  -000026 

giving  a  still  nearer  approximation  to  a  difference  of  |^  a  wave- 
length. 

These  experiments  then  seem  to  point  out  the  correctness  of 
Fresnel's  theory,  and  we  should  I  think  be  justified  in  reversing 
the  process,  and  using  the  angle  of  disappearance  of  the  red  ray, 
in  connexion  with  the  known  wave-length  of  this  ray,  for  tne 
purpose  of  calculating  the  average  size  of  small  particles  or  the 
average  depth  of  fine  scratches  or  furrows. 

I  give  below  the  calculated  values  of  the  average  size  of  the 
particles  of  lamp-black  and  magnesia. 

Lamp-black  from  parafSne,  '0000188  calculated. 

**  ♦*  "  -0000146  measured. 

Size  of  particles  of  maguesia,  '0000838  calculated. 

'*  "  **  -0000361  measured. 

Some  experiments  were  made  on  the  angle  of  disappearance 
of  the  red  ray  with  lamp-black  produced  by  the  burning  of  dif- 
ferent substances ;  where  the  figures  are  connected  by  a  bracket 
it  is  intended  to  indicate  that  the  two  angles  were  obtained  from 
the  same  portion  of  the  plate. 

Lamp-black  Lamp-black  Lamp-black  from  a  aoluUnn  of 

from  atearine.  from  camphor.  splrita  of  tarpentine  in  alcohol. 

18**-26)  16'     )  22°) 

18  -76  [  15  -9  J  21 


16 

16         f 


15  -9  J 

16  -1  ) 
16  -4  J 


20 


l7*'-25  16°-6  21° 

It  would  appear  from  these  last  experiments  that  the  average 
size  of  the  particles  of  lamp-black  from  burning  camphor  is 
somewhat  greater  than  from  paraffine,  while  in  tiie  case  of 
^'burning-fluid''  the  particles  are  smaller. 
New  York,  Dec  4U^  18«6.  ^  , 
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SCIENTIFIC    INTELLIGENCE. 

I.  CHEMISTRY  AND  PHYSICS. 

1.  On  a  new  form  of  magnetiy-eUctric  machine, — When  the  armatures 
of  an  ordinary  magneto-electric  machine  with  permanent  steel  magnets 
are  wound  with  coarse  wire,  currents  of  electricity  are  obtained  which 
8re  capable  of  developing  magnetism  in  an  electro-magnet  It  is  easy 
to  see  that  the  magnetism  thus  developed  may  in  its  turn  be  made  to 
generate  a  current  of  electricity,  and  that  this  again  may  induce  magnet- 
ism in  a  second  and  larger  electro-magnet,  and  so  on  alternately.  Mr. 
H.  Wilde  has  availed  himself  of  this  principle  to  construct  magneto- 
electric  machines  of  extraordinary  power.  As  the  author's  descriptions 
are  not  very  clear,  even  with  the  aid  of  figures,  we  shall  content  our* 
selves  with  giving  the  general  construction  of  the  apparatus  and  the 
results  obtained  with  a  particular  machine.  In  this  machine  the  genera- 
tor or  primary  source  of  the  electric  current  was  a  magneto-electric  ma- 
chine consisting  of  six  small  permanent  magnets  weighing  only  one 
pound  each  and  capable  of  lifting  collectively  a  weight  of,  at  most,  60 
lbs.  The  current  from  this  excites  an  electro-magnet  weighing  three 
tons,  the  total  weight  being  about  four  and  a  half  tons.  The  armatures 
are  driven  at  a  uniform  velocity  of  1500  revolutions  per  minute  by 
means  of  a  steam-engine  and  a  very  strong  leather  belt  With  this  ma- 
chine pieces  of  iron  rod  fifteen  inches  in  length  and  one-fourth  of  an 
inch  in  diameter  were  melted.  With  an  intensity  armature  a  light  was 
obtained  between  points  of  gas  carbon  sufficiently  intense  to  cast  shad- 
ows from  the  flames  of  street  lamps  at  a  distance  of  a  quarter  of  a  mile. 
It  is  easy  to  see  that  by  passing  the  current  derived  from  the  electro- 
magnet through  another  and  larger  electro-magnet  a  vast  increase  of 
electric  force  could  be  obtained,  of  course  at  the  expense  of  a  greatly  in- 
creased motive  power.  With  an  unlimited  increase  of  motive  power  an 
unlimited  increase  of  electric  force  could  be  obtained,  as  in  fact  the 
whole  machine  is  to  be  regarded  as  a  means  for  transforming  heat  into 
mechanical  power,  and  this  last  into  electricity,  It  is  to  be  regretted 
that  the  author  has  given  no  precise  data  from  which  the  amount  of 
electricity  set  free  can  be  determined  with  precision.  The  quantity  of 
water  decomposed  per  minute,  with  the  expenditure  of  a  measured 
amount  of  mechanical  work,  is  what  we  require  in  order  to  form  a  cor- 
rect estimate  of  the  value  of  the  apparatus,  as  compared  with  that  of 
other  electro-motors.  In  any  case,  however,  it  is  safe  to  predict  a  bril- 
liant and  useful  future  for  the  new  apparatus. — Proc.  of  Royal  Society y 
XV,  107.  w.  o. 

2.  On  the  synthesis  of  chlorid  of  ihioxyl, — Wurtz  has  made  the  very 
interesting  observation  that  chlorid  of  tbioxyl,  SgOgClg  or  SOCI^,  may 
be  produced  by  the  direct  union  of  anhydrous  hypochlorous  acid  wi^ 
sulphur,  CI,e-fS=:&eCla. 

The  vapor  of  hypochlorous  acid  is  passed  into  chlorid  of  sulphur  hold- 
ins;  sulphur  in  suspension,  and  the  operation  is  discontinued  as  soon  as  the 
sulphur  has  entirely  disappeared.  The  chlorid  of  thioxyl  may  then  be 
separated  from  the  chlorid  of  sulphur  by  distillation.    Chlorid  of  thioxyl 
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as  thus  prepared  it  a  oolorlees  liquid  which  has  a  peDetrating  odor  re- 
minding of  sulphurous  acid  and  chlorid  of  sulphur.  Its  density  at  0'  is 
1-675,  and  its  boiling  point  78^  at  746  mm.  Water  resolves  it  into 
chlorhydric  and  sulphurous  acids.  SOCl2+H2e=2HCl+Se2. 

Liquid  bjpochlorous  acid  explodes  on  contact  with  sulphur,  and  it  is 
for  this  reason  that  the  action  must  be  moderated  by  suspending  the  sul- 
phur in  chlorid  of  sulphur  and  keeping  this  at  a  temperature  of  —12**  C. 
From  the  above  it  is  clear  that  01  ^O  may  unite  directly  with  a  radical, 
a  fact  which  stands  related  to  the  observation  of  Garius  that  HC10 
unites  directly  with  certain  hydrocarbons. —  ComjAes  JRendus^  Ixii,  460. 

w.  o. 

8.  On  a  new  series  of  hydrocarbons. — Schorlemmer  has  discovered 
anoong  the  products  of  the  distillation  of  cannel  coal,  besides  the  homo* 
logues  of  marsh  gas  and  benzol,  other  hydrocarbons  attacked  by  concen- 
trated sulphuric  acid.  When  the  oil,  after  treatment  with  the  acid,  is 
distilled,  the  oils  of  the  benzol  and  marsh  gas  series  pass  over  first  and 
there  remains  a  black  tarry  mass.  If  this  mass  be  distilled,  a  thick 
brown  liquid  with  an  offensive  smell  passes  over  between  300^  and  400^ 
By  repeated  distillations  with  caustic  alkali  and  with  sodium  a  series  of 
carburets  may  be  obtained  with  the  general  formula  (C«H2n.2)2  *  ^^ 
these  the  author  describes  ^jgH^^j,  ^Jj^Hj^^,  €,eH2g.  These  are  all 
colorless  oily  highly  refractive  liquids,  having  a  faint  peculiar  smell  re- 
sembling that  of  the  carrot  or  parsnip  root.  These  oils  unite  with  bro- 
mine to  form  colorless  heavy  liquids  easily  decomposed  by  heating.  A 
molecule  of  oil  takes  up  two  atoms  of  bromine.  Strong  nitric  acid  dis- 
solves the  oils,  forming  nitro-com pounds  which  with  tin  and  chlorhydric 
acid  give  organic  bases.  With  sulphuric  acid  and  bichromate  of  potash 
the  oils  yield  carbonic,  formic,  acetic,  and  perhaps  other  acids.  The 
author  considers  it  certain  that  the  oils  of  this  series  are  polymers  of  the 
acetylene  series. — Annalen  der  Chemie  und  Fharm.^  cxzxiz,  244.    w.  o. 

4.  On  the  compounds  </  tantalum. — Marignao  has  published  the 
conclusion  of  his  researches  on  niobium  and  tantalum,  the  first  part  of 
which  has  already  been  noticed  in  this  Journal.  To  determine  the 
atomic  weight  of  tantalum,  pure  crystallized  fluotantalate  of  potassium, 
KF.TaF^,  was  treated  with  concentrated  sulphuric  acid  and  carried 
finally  to  a  temperature  of  400**  0.  On  boiling  with  water,  bisulphate 
of  potash  is  dissolved  out  and  sulphate  of  tantalum  left  in  small  granular 
crystals,  which  by  strong  ignition  yield  tantalic  acid.  The  bisulphate  of 
potash  is  brought  by  evaporation  and  ignition  to  the  state  of  sulphate 
and  weighed  as  such.  Four  analyses  closely  agreeing  with  each  other 
gave  the  number  182*3  as  the  atomic  weight  of  tantalum;  a  molecule 
of  tantalic  acid  has  therefore  the  formula  Ta^Og,  and  the  molecular 
weight  444*6.  The  analysis  of  the  fluotantalate  of  ammonium  leads  to 
the  number  162  as  the  atomic  weight  of  tantalum,  and  this  number  is 
adopted  by  Marignac  as  most  probable.  The  author  remarks  that  the 
difference  between  the  atomic  weights  of  niobium  and  tantalum,  which 
2>eIong  to  the  same  natural  family,  is  the  same  as  that  between  the  atomic 
weights  of  the  closely  allied  metals,  tungsten  and  molybdenum,  namely, 
68.  Tantalic  acid  forms  two  classes  of  salts,  in  one  of  which  it  is  mono- 
basic and  in  the  other  quadribasic.    The  first  class  have  the  formula 


Digitized  by 


Google 


Chemistry  and  Physics.  109 

Ta^Og .MO,  and  the  Beoond  the  formula  STa^Og  .4MO :  the  tantalatea 
of  soda  and  potash  belong  to  this  last  type  and  crystallise  well.  The 
ozyd  and  snlphid  of  tantalum  described  by  Berselius  and  others  have 
respectively  the  formulas  TaOs  and  TaS^.  Ohiorid  of  tantalum  has  the 
formula  TnCl^ ;  the  calculated  density  of  its  vapor  is  12*84,  while  De- 
ville  and  Troost  find  12*42.  Tantalic  acid  not  ignited  dissolves  easily  in 
Huohydric  acid  and  forms  soluble  and  crystallizable  salts  with  other  fluo- 
rids,  but  it  does  not  appear  that  there  is  a  class  of  ozvfluotantalates  cor- 
responding to  the  oxyfluoniobates.  The  fluotantalate  of  potassium, 
TaFg .  2EP,  crystallizes  in  the  right  rhombic  system  and  is  isomorphous 
with  the  corresponding  fluoniobate.  When  boiled  for  a  long  time  with 
water  the  salt  changes  to  an  insoluble  body  having  approximately  the 
formula  Ta205+2(2KF.TaF5),  which  may,  however,  he  only  a  mixture. 
The  formation  of  this  insolable  compound  gives  the  means  of  detecting 
the  smallest  quantity  of  fluotantalate  in  the  ozyfluoniobate  of  potassium. 
Two  fluotantalates  of  sodium  have  respectively  the  formulas  TaF^,  2NaF 
-i-B^B  and  TaF^SNaF.  The  other  salts  described  are  TaF^,  2NH4F, 
TaFj,  2ZnF+7aq.,  and  TaF^,  2CuF+4aq.  In  our  first  notice  of  Ma- 
rignac's  researches  we  have  stated  that  that  chemist  had  detected  in  nio- 
bite  a  small  quantity  of  an  acid  which  might  prove  to  be  new.  Further 
investigation  has,  however,  shown  that  this  is  titanic  acid. — Bull,  de  la 
Soc.  Chimtque,  Aug.  1806,  pp.  118  and  116.  w.  o. 

6.  On  the  preparaUon  of  iodhydrie  and  phosphoric  acids. — Pbtten- 
KOFBR  has  given  a  very  elegant  modification  of  Liebig's  process  for  the 
preparation  of  iodhydric  acid  and  alkaline  iodids,  and  has  further  ex- 
tended the  method  so  as  to  obtain  pure  phosphoric  acid  as  a  subsidiary 
product.  To  half  an  ounce  of  common  phosphorus  in  twelve  ounces  of 
distilled  water  at  60**  or  10^  0.  one  ounce  of  iodine  out  of  eight  ounces 
is  to  be  added.  The  whole  is  to  be  stirred  and  the  liquid  poured  off 
from  the  phosphorus  and  iodid  of  phosphorus  upon  the  remaining  seven 
ounces  of  iodine  contained  in  a  separate  vessel.  The  solution  of  iodine 
as  thus  obtained  is  to  be  poured  back  upon  the  phosphorus  and  the  alter- 
nate process  repeated  until  all  the  iodine  is  dissolved  and  has  come  in 
contact  with  the  phosphorus.  The  red-brown  liquid  last  obtained  be- 
comes almost  colorless  after  a  short  time,  and  there  remains  only  a  little 
red  phosphorus.  The  filtered  liquid,  consisting  of  water,  iodhydric,  phos- 
phorous and  a  little  phosphoric  acid,  is  to  be  distilled  over  an  open  fire 
till  the  liquid  becomes  syrupy.  The  distillate  consists  of  iodhydric  acid 
containing  a  little  free  iodine,  and  has  a  specific  gravity  of  1*39  to  1*40. 
It  appears  to  keep  well  and  serves  for  the  convenient  preparation  of  the 
iodids  of  potassium,  sodium,  calcium,  <fec.  Saturated  with  bicarbonate 
of  potash  the  acid  yields  on  evaporation  and  crystallization  a  pure  iodid 
in  perfectly  colorless  crystals.  The  contents  of  the  retort  are  to  be 
poured  out,  the  retort  washed,  and  a  few  drops  of  concentrated  nitric 
acid  containing  nitrous  acid  added,  when  the  whole  remaining  iodhydric 
acid  is  decomposed  into  water  and  free  iodine.  The  free  iodine  may  be 
separated  by  filtration,  after  which  the  filtrate  is  warmed  till  it  becomes 
colorless.  The  filtrate  is  then  to  be  evaporated  with  about  one  and  a  half 
ounces  of  nitric  acid  of  1*20,  added  in  small  portions  at  a  time  until,  on 
addition  of  pure  acid,  nitrous  aeid  fumes  are  no  longer  evolved.    The  so- 
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Itition  of  phosphoric  aoid  is  then  to  be  eyaporated  till  the  vapor  arising^ 
no  longer  reddens  litrnat.  In  this  manner  a  pure  photphoric  aoid,  free 
from  arsenic  and  salphar,  was  obtained,  although  the  phosphorus  em- 
ployed contained  traces  of  both  substances. — Ann.  der  Chemie  und 
Pharm.y  cxxxviii,  57.  w.  a. 

6.  On  croUmU  aeid, — Bulk  has  given  another  instance  of  the  conver- 
sion of  one  organic  acid  into  another  by  simple  addition  of  one  molecule 
or  two  atoms  of  hydrogen.  When  crotonic  acid,  ^^^^^2^  ^^  heated 
with  an  amalgam  of*  senium  or  with  metallic  zinc  and  dilute  sulphuric 
acid,  it  passes  gradually  into  butyric  acid,  ^^HgOjf  ^^  ^^^  being  in 
the  modification  in  which  it  is  obtained  by  fermentation. — Ann.  der 
Chemie  u.  Pharm.^  cxzxix,  62.  w.  o. 

7.  On  eyniheeee  of  puanidin. — A.  W.  Hofmank  has  succeeded  in  the 

Iv 

. .      (^ 

synthesis  of  guanidin,  N,  -j  H^,  by  two  different  processes.    An  alcoholic 


iin,  N,  j  H„ 
crin,  €(Ne^] 


solution  of  chlorpicrin,  €(NO2)01q,  and  ammonia  is  heated  for  some 
time  in  a  closed  tube  to  a  temperature  of  100^    Under  these  circum- 
stances the  reaction  occurs  which  is  represented  by  the  equation 
€(Ne,)Cl3+8NH3=€H,N3,HCI+2HCl+HNe,. 
When  orthocarbonic  ether  is  heated  to  100^  G.  with  aqueous  ammonia, 
gnauidin  and  alcohol  are  formed,  according  to  the  equation, 

€(C,H,)^e^+3NH3+H,0=€H,N3,  H,e+4(€,H„  HO). 
The  author  suggests  that  the  corresponding  orthosilicate  of  ethyl, 
8i(C2H^)^0^,  may  by  a  similar  process  yield  a  species  of  guanidin  in 
which  silicon  takes  the  place  of  carbon,  and  also  that  the  well  known 
compounds  formed  by  the  action  of  ammonia  upon  the  chlorida  of  silicon 
and  titanium  may  be  simply  mixtures  of  sal-ammoniac  with  the  chlorhy- 
drates  of  guanidin  containing  silicon  or  titanium  in  place  of  carbon. — 
Ann,  der  Chem.  u.  Fharm.^  cxxxix,  107.  w.  o. 

8.  On  flame  reactions. — Bunsen  has  made  a  systematic  study  of  the 
action  of  different  parts  of  the  flame  of  the  well  known  burner  which 
bears  bis  name,  on  various  substances,  either  alone  or  mixed  with  fluxes 
and  other  reagents.  As  no  mere  abstract  can  do  justice  to  a  paper  of 
this  character  we  roust  refer  our  readers  to  the  original.  It  can  hardly 
be  doubted  that,  wherever  gas  can  be  had,  the  flame  of  the  burner  will 
soon  supplant  the  ordinary  mouth  blowpipe  in  testing  upon  a  small  scale 
by  heat. — Ann.  der  Chem.  u.  Fharm.^  cxxxviii,  257.  w.  o. 

U.    HINEBALOGY  AND  GEOLOGY. 

1.  Geological  Survey  of  Illinoie  ;  A.  H.  Worthbn,  Director.  Volume 
I,  Geology,  xvi,  and  504  pp.  royal  8vo,  with  map,  sectiouR,  Ac.  1866, 
Springfield.  Published  by  authority  of  the  Legislature  of  Illinois.— In 
the  ^ptember  number  of  this  Journal,  we  gave  a  brief  notice  of  the 
issue  of  this  valuable  Report,  it  having  reached  us  so  near  our  publication 
day,  that  we  were  unable  to  do  more  than  merely  acknowledge  its  recep- 
tion, and  promise  a  more  extended  notice  in  a  future  number.  Circum- 
stances beyond  our  control  prevented  the  preparation  of  this  notice  in 
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time  ibr  the  November  number,  but  we  now  propose  to  ftiifil  the  promise, 
10  £tf  as  Kmited  space  will  permit. 

At  stated  above,  this  Report  occupies  about  620  pages  of  letter^presa, 
and  is  printed  in  large  dear  tjpe,  upon  excellent  paper,  with  well  executed 
illnttratiotts ;  and  the  whole  is  neatly  and  substantially  bound  in  cloth. 
Chspter  I  consists  of  remarks  on  the  General  Principles  of  geological 
sdeocs, — ^the  physical  features  of  the  State,  its  Surface  geology,  Ac. 
In  Chapter  II  the  Tertiary  deposits  and  the  Coal-measures  are  described 
sad  their  relations  to  the  other  formations  of  the  state  explained,  by  a 
Nction  showing  the  thickness,  order  of  succession,  ^,  of  the  various 
rocb  oocurring  in  Illinois.  The  Tertiary,  consisting  of  various  colored 
dsji,  greenish  sand,  ifec,  occupies  but  a  limited  area  in  the  southern  part 
of  the  state,  and  has  yet  afforded  only  a  few  imperfect  casts  of  fossils, 
apparently  of  Eocene  affe. 

The  Coal-measures  being  of  great  economical  importance,  are  de- 
Mribed  at  length,  and  numerous  sections  of  their  various  beds  are  given, 
at  ascertained  from  natural  exposures,  borings,  shafts,  k^  Contrary  to  an 
opinion  somewhat  current  amonj^  geologists,  the  State  Geologist  main- 
tains that  the  Illinois  coal-field  is  not  broken  up  into  several  isolated 
patches,  separated  by  intervals  of  older  rocks,  but  is  a  continuous  field, 
oocopying  near  three-fourths  of  the  entire  area  of  the  State.  The  max- 
imttm  thickness  of  the  whole  series,  exclusive  of  the  Millstone  grit,  is, 
in  the  southern  part  of  the  State,  about  900  feet,  including  six  workable 
beds  of  coal,  with  an  aggregate  thickness  of  80  feet.  Goinff  northward, 
the  Coal-measures  diminish  in  thickness,  chiefly  by  the  thinning  out  of 
lover  beds,  so  that  on  the  northern  borders  of  the  field,  where  the  Mill- 
A)oe  grit  and  Snbcarboniferous  rocks  are  wanting,  some  of  the  higher 
aembers  are  found  resting  directly  down  upon  Devonian  and  Silurian 
neks :  thoa  apparently  showing  uiat  as  far  back  at  least  as  the  com- 
mencement of  the  Subcarboniferous  period,  the  northern  part  of  the  state 
WM  nore  elevated  than  the  southern,  and  that  as  the  subsidence  of  the 
vbole  area  progressed,  the  successive  newer  beds  extended  farther  and 
fitfther  northward.  The  whole  series  being,  with  one  or  two  local  excep- 
toM,  almost  entirely  undisturbed  by  upheavals,  flexures,  faults,  Ac,  the 
miner  meets  with  few  of  the  obstacles  here,  that  so  materially  diminish 
the  profits  of  coal  mining  in  more  disturbed  districts.  From  the  facts 
given,  it  is  evident  that  we  can  scarcely  overestimate  the  value  and  im- 
portaooe  of  this  inexhaustible  store  of  mineral  wealth,  as  a  source  of 
power  and  pn^^resa,  to  a  state  like  Illinois,  which  also  has  a  vast  extent 
of  the  most  beautiful  undulating  prairie  lands  unsurpassed  in  producUve- 
Bem  and  easily  brought  under  cultivation. 

la  regard  to  petroleum  in  Dlinois,  the  State  Geologist  remarks  that  it 
hai  been  found  in  small  quantities  in  two  or  three  of  the  southern  coun- 
ties; aad  that  from  the  greater  thickness,  on  the  eastern  borders  of  the 
State,  of  the  rocks  generallv  regarded  as  the  source  of  the  oil  deposits 
in  weBlem  Pennsylvania  and  eastern  Ohio  and  Kentucky,  it  will  be  most 
apt  to  be  found  in  paying  quantities  in  the  region  of  the  Wabash  val- 
ley. The  eoirectnees  of  tais  suggestion  has  been  confirmed  since  the 
pnatiag  of  the  Beport,  by  a  valuable  flowing  well  sunk  at  Terre  Haute, 
Indiana. 
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In  Chapter  m,  the  various  Subcarboniferous  rooks  are  fully  described 
in  the  order  of  their  succession  from  above,  and  various  analyses  by  the 
late  Henry  Pratten,  Esq.,  showing  their  chemical  composition  are  ffiven. 
The  thickness,  geographical  range,  general  physical  characters,  charac* 
teristic  fossils,  £c.,  of  each  of  these  rooks  are  also  stated  in  considerable 
detail.  This  chapter  likewise  includes  an  interesting  Report  by  Prod 
G.  J.  Brush  of  Yale  College,  on  the  geodes  so  abundant  at  the  Rapids  of 
the  Mississippi  in  the  Keokuk  beds. 

The  Devonian  and  Silurian  rocks  are  similarly  treated  of  in  chapter 
IV ;  while  in  chapter  V,  we  have  a  valuable  and  highly  interesting  Re» 
port  on  the  Galena  Lead  region,  by  Prof.  J.  D.  Whitney,  now  the  State 
Geol<^st  of  California.  Prof.  Whitney's  Report  is  illustrated  by  a  larse, 
neatly  engraved  and  colored  map  of  the  Lead  region,  on  which  the 
boundaries  of  the  several  formations,  the  position  and  bearings  of  lead 
crevices,  and  the  general  topography  of  the  country  are  accurately  laid 
down.  It  also  contains  another  map  on  a  larger  scale,  of  the  country 
around  Galena,  on  which  similar  information  is  given  in  more  detail : 
likewise  a  columnar  section  showing  the  various  rocks  that  occur  in  the 
lead  district,  their  thickness,  composition,  order  of  superposition,  <fec. 
As  it  would  be  impossible  in  a  notice  like  this,  to  give  an  intelligible  idea 
of  the  amount  of  statistical  and  scientifio  information  contained  in  this 
Report,  respecting  the  mode  of  occurrence  of  the  ore,  the  methods  pur- 
sued  in  extracting  it,  the  processes  of  smelting,  the  yield  of  lead,  db^c, 
we  must  refer  the  reader  to  the  Report  itself  for  such  details. 

Chapter  VI  is  composed  of  a  Report  by  Prof.  Leo  Lesquereuz,  on  the 
Coal  fields  of  Illinois,  giving  a  large  amount  of  information  respecting 
the  structure  of  the  Illinois  Coal  series,  and  the  relations  of  its  v  arious 
beds  and  outcrops  to  each  other,  and  to  those  of  Kentucky,  Arkansas, 
Indiana,  Ohio  and  Pennsylvania,  as  determined  by  a  careful  study  of  the 
fossil  plants  found  associated  with  each  of  these  beds.  From  the  long 
experience  this  gentleman  has  had  in  exploring  the  Coal-measures  of  the 
West,  and  his  extensive  knowledge  of  fossil  Botany,  it  may  be  readily 
inferred  that  this  chapter  will  be  found  full  of  interesting  and  practical 
information.  In  Chapter  VII,  he  likewise  discusses  at  length  the  mooted 
question  respecting  the  origin  and  formation  of  prairies,  which  he  thinks 
are  due  to  the  gradual  disappearance  of  marshes. 

The  chemical  Report  of  Dr.  J.  V.  Z.  Blany,  chemist  of  the  survey, 
constitutes  Chapter  VIII.  This  Report  contains  much  valuable  informa- 
tion, consisting  of  numerous  analyses  of  coals,  iron  ores,  <fec.,  chiefly  the 
former,  with  classifications  and  descriptions  of  the  same. 

The  remaining  portions  of  the  volume  consists  of  detailed  county  Re- 
ports as  follows : — On  Randolph  county,  St  Clair  county,  Madison  county, 
Hancock  county,  and  Hardin  county,  by  the  State  Geologist.  The  Re- 
port on  the  latter  county  is  illustrated  by  a  neat  colored  map,  and  also 
includes  an  interesting  Report  on  the  Rosiclare  Lead  mines,  illustrated 
by  diagrams,  plans  of  the  different  workings,  db^c,  by  Prof.  J.  G.  Norwood 
of  the  University  of  Missouri.  The  following  counties  are  reported  upon 
by  Mr.  Henry  Engelmann,  viz : — Johnson,  Pulaski,  Massac  and  Pope, 
These  county  Reports  are  all  in  great  detail,  and  contain  a  large  amount 
of  practical  and  scientific  information. 
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At  the  end  of  the  yoldnie,  there  is  a  copiouB  glossary  of  scientific 
ienzis,  followed  hy  the  index,  and  a  neatly  engraved  section  of  the  rocks 
seen  along  the  Mississippi  fi-om  the  northern  boundary  of  the  State  tcf 
Cairo. 

This  volume  shows  throughout  that  the  survey  of  the  State,  so  rich  in 
resources,  has  been  in  the  hands  of  an  able  and  successful  geologists 
We  earnestly  hope  that  the  Legislature  may  make  the  necessary  appro- 
priation this  winter  for  a  third  volume,  which  we  are  informed  the  State 
geologist  has  in  a  forward  state  of  preparation,  including  detailed  reports 
of  many  county  surveys,  and  other  valuable  information ;  and  that  noth- 
ing may  prevent  the  onward  progress  of  the  survey  to  its  final  comple* 
tion,  and  the  publication  of  all  the  results.  The  publication  of  such 
reports  not  only  advances  the  material  interests  of  a  State,  by  spreading 
useful  information  among  the  people,  but  by  inviting  capital,  enterprise 
and  emigration  from  other  parts  of  our  own  country  and  from  abroad. 

2.  Contributions  to  the  Paleontology  of  IllinoU  and  other  Western 
States;  by  F.  B.  Mbsk  and  A.  H.  Worthbn,  of  the  Illinois  State  Geolog- 
ical Survey.  (Proceed.  Acad.  Nat,  Sci.  Philad.,  July,  1866,  p.  261.)— This 
paper  contains  descriptions  of  the  following  new  species  and  genera  of 
fossils  from  the  Carboniferous  rooks  of  the  West : — helemnocrinuB  Whitiii 
Synbathoerinua  Waehimutki  (type  of  a  new  subgenus  Nematocrinus), 
Cyathocrinns  Farleyij  Rhodoennus  nanus^  Onychoerinus  diversus,  Granor 
iocrinta  Shumardi^  SehoBnasterWaehemuthi^  Pteria  {Pterinea?)  Morganr 
ensii,  Macrodon  micronema^  Platyceras  l<»viyatum,  Platyceras  haliotoideif 
P,  uneuniy  P.  (Orthanychia)  Chesterensis^  P.  (0.)  subplicatum,  P,  (O.) 
infundibulum  (=P.  subrectum  Hali,  1860 ;  not  P.  subrectum  of  the  same 
author,  1859),  Afetoptoma  (Platyceras?)  umheUa^  Poiyphemopsis  Ches-* 
ierensiSj  Anomphalus  rotulus  (type  of  a  new  genus  allied  to  jRoiella)^ 
Mierodoma  conica  (type  of  a  new  genus),  Orthonema  conicn,  Trochitaf 
earbonaria^  Pkurototnaria  eonoides,  P.  Coxana,  P.  spironema,  P.  valva- 
tiformis^  Murisonia  inomata^  and  Nautilus  ( Cryptoceras)  BoehfordensiSd 

It  also  contains  notices  of  two  new  genera  of  Crinoids,  which  are  more 
fully  described  and  illustrated  in  the  second  volume  of  the  Illinois  reports 
The  first  of  these  genera,  StrotocrinuSy  is.  proposed  for  those  greatly  ex- 
panded species,  such  as  Actinocrinus  perumbrosus.  A,  reyalis,  &c.,  of 
Hall.  Prof.  Hall  had  proposed  for  this  type  the  name  Calathocrinus^ 
which  could  not  stand  because  von  Meyer  had  previously  applied  it  to 
another  group  in  1848<  The  other  genus,  Steganocrinm^  is  proposed  for 
a  curious  group,  of  which  Actinocrinus  pentagonus  of  Hall  is  the  type. 
This  type  differs  from  Actinocrinus,  in  having  the  rays,  when  found  en- 
tire, greatly  extended  out  horizontally  in  the  form  of  slender,  free,  rigid 
arm-like  appendages,  covered  all  the  way  out  by  small  pieces  like  the 
vault,  and  bearing  the  true  arms  along  their  lateral  margins. 

The  authors  likewise  make  some  remarks  on  Onychoerinus  of  Lyon  6^ 
Casseday,  which  they  think  most  probably  a  good  genu?,  though  it  has 
generally  been  regarded  as  a  synonym  of  Forbesiocrinus ;  also  on  the 
genus  Platyceras  Conrad,  which  they  think  more  nearly  allied  to  the 
recent  genus  Capulus,  than  has  been  supposed  in  this  country,  though 
still  generically  distinct 
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Most  of  these  fossils,  and  others  previoasly  described  by  the  same 
authors,  will  be  fully  illustrated  and  more  elaborately  described  in  a  future 
Report  of  the  Illinois  Survey. 

3.  A  Geological  and  Agricultural  Survey  of  \0Q  miles  vfe$t  of 
Omaha  ;  by  the  American  Bureau  of  Mines.*  New  York,  1 866,  44  pp^ 
8vo. — This  lUport  embodies  the  results  of  a  reconnoissanoe  made  during 
the  past  summer  by  Prof.  Thos.  Egleston,  along  the  line  of  the  first  hun- 
dred miles  of  the  Union  Pacific  Railroad,  west  of  Omaha,  Nebraska. 
The  survey  was  made  under  a  commission  from  the  railroad  company, 
the  chief  object  being  probably  to  throw  some  light  upon  the  question  of 
the  probabilities  of  finding  workable  beds  of  coal  in  that  region,  within 
accessible  distances  beneath  the  surface. 

When  it  is  remembered  that  the  publications  of  previous  eiplorers  had 
made  the  general  features  of  the  geology  of  that  part  of  the  country  so 
well  known  as  to  prevent  the  possibility  of  new  and  startling  discoveries, 
it  must  be  conceded  that  Prof.  Egleston  has  made  up  quite  an  interesting 
report  upon  the  physical  features  of  the  district  explored — its  agricultu- 
ral capacities,  climatology,!  <fec.  He  has  also  accurately  described  the 
Upper  Carboniferous,  Cretaceous,  Drift,  and  alluvial  formations  previously 
known  to  exist  there.  From  the  Carboniferous  beds  he  collected  some 
thirty-five  species  of  fossils,  one  of  which  (NautUu*  Illinoien»i$)  had 
not,  we  believe,  been  before  discovered  at  the  localities  mentioned.  These 
fossils  were  identified  by  Mr.  Meek^  and  a  list  of  them  is  given  on  pages 
12  and  13  of  the  Report. 

In  regard  to  coal.  Prof.  Egleston  thinks,  from  what  is  known  respect- 
ing the  structure  of  the  Coal  formation  in  northern  Missouri  and  western 
Iowa,  that  workable  beds  may  possibly  be  struck  at  a  depth  of  550  feet 
below  the  surface  of  the  Missouri  at  Omaha,  and  at  near  600  feet  below 
the  same  horizon  at  Bellevue. 

4.  I^otes  an  the  Geology  of  Western  8,  America;  by  A.  Remond,  (from 
a  letter  to  Prof.  W.  H.  Brewer,  dated  Santiago,  Chili,  Oct.  11, 1866). — 
The  following  are  among  the  discoveries  which  I  hare  made  on  the  west 
coast  of  South  America. 

(1.)  Jurassic  fossils  in  the  metamorphic  rocks  about  Lima ;  some  of  the 
species  strongly  resemble  those  found  in  the  belt  of  the  same  age  in  Cali- 
fornia. 

(!2.)  At  the  Morro  of  Arica,  lat.  18^  28'  S.  on  the  coast  of  southern  Peru, 
Jurassic  species,  one  of  them  identical  with  fossils  found  by  Dr.  Philippi 
near  Chaco,  east  of  the  Desert  of  Atacama,  lat  25^  12'  S. 

(3.)  A  collection  of  fossil  plants,  probably  of  Triassic  age,  from  the 
coal-bearing  formation  of  northern  Chili,  a  region  previously  unexplored 
by  geologists.    Some  of  these  species  are  similar  to  those  I  brought  from 

*  It  should  be  here  noted  that  the  American  Borean  of  Mines  is  a  private  asso- 
ciation, and  not  a  government  iosUtutioo. 

f  The  Smithsoman  Institution's  publications  are  credited  for  the  meteorological 
data  upon  which  the  remarks  on  the  climate  are  based. 

X  Our  attention  has  been  called  by  Mr.  Meek  to  quite  a  number  of  typographical 
errors  in  this  list  of  fossils,  for  which  he  is  not  responsible,  as  the  list  was  not 
printed  from  a  manuscript  written  by  him,  andlie  saw  no  proof  of  it  as  the  Reptti 
went  through  the  press. 
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8ovom  two  years  ago ;  and  two  of  the  apeciet,  a  Peoopteris  and  a  Ptero- 
phyllum,  are  probably  ide*Dtical. 

(4.)  At  the  silver  minee  of  Tres  Puntas  and  Ghanar^iUo,  species  of  lower 
Cretaceous ;  and  above  the  coal  beds  many  species  of  Lias,  but  most  of 
them  have  been  found  before  by  Prof.  Domeyko  at  Las  Juntas  and  Tres 
Graces. 

(6.)  Eocene  fossils  at  Caldera,  lat  27^  4'.  Near  this  port  are  also  ex- 
tensive beds  of  recent  shells  well  preserved. 

(6.)  Near  Coqnimbo  many  species  from  the  middle  and  upper  Tertiary. 

6.  Oarta  C^eoiogioa  di  Savqjoj  Piemonte  e  lAguria ;  del  oommenda- 
tot^  Anoblo  Sibmonda,  Professore  di  Mineralogia  nella  Universita  di 
Torino,  etc.  26X31  inches,  colored.  Published  by  the  Italian  govern* 
ment — ^This  geological  chart,  by  Prof.  Sismonda  of  Turin,  gives,  in  colors, 
the  geology  of  perhaps  the  most  interesting  part  of  Europe.  It  covers 
northwestern  Italy,  west  of  Cremona  and  Milan,  and  extends  north,  acrcss 
the  Alps,  to  Lake  Geneva  and  the  Rhone.  It  hence  exhibits  the  rock 
formations  of  Italy  stretching  north  over  the  regions  of  the  southern  Alps. 
Thus  we  observe,  among  its  many  points  of  great  interest,  the  region  of 
cnrstalline  rocks  (protogine,  gneiss,  mica  schist,  etc.)  in  which  stands  Mt 
Blanc,  lying  within^  and  trending  with,  the  great  Jurassic  belt  that  di- 
vides Italy  and  France ;  this  Jurassic  formation  to  the  westward  of  Mt 
Blanc  being  mostly  unaltered,  while  that  on  the  east  is  metamorphie. 
The  difficult  geological  problem  of  the  Alps  receives  a  large  pan  of  its 
solution  from  the  facts  observed  in  northern  Italy. 

6.  (hmptoir  MinSralogiqw  of  F,  Pisani  at  ParU. — ^Mr.  Pisani  has 
opened  rooms  for  the  sale  of  minerals  in  the  same  court  recently  occu- 
pied by  the  late  Louis  Ssemann,  No.  6  Rue  de  M^zi^res.  He  is  an  ex- 
cellent mineralogist  as  well  as  chemist,  and  many  difficult  points  in  min- 
eralogy have  been  elucidated  by  his  analyses.  We  take  pleasure  in  com- 
mending his  establishment  to  all  who  desire  to  procure  minerals  either  by 
the  specimen  or  cabinet. 

7.  Discovery  of  additumal  Mastodon  remains  at  Cokoes,  N.  Y. — A 
few  weeks  after  the  discovery  at  Cohoes  of  the  lower  jaw  of  a  mastodon, 
a  notice  of  which  appeared  in  the  last  number  of  the  Journal  (p.  426), 
some  additional  remains  were  found  in  the  same  locality ;  and  subse- 
quently the  skull  and  many  other  parts  of  the  same  skeleton  were 
brought  to  light  These  also  are  in  an  excellent  state  of  preservation, 
and  the  whole,  when  seen  together,  exhibit  admirably  the  prominent 
characters  of  the  species,  as  well  as  some  structural  peculiarities  of  much 
scientific  interest 

The  remains  are  evidently  those  of  the  common  North  American  mas- 
todon— M,  Okioticus  (M.  giganteus  Guvier).  The  imperfect  ossification 
of  some  parts  of  the  skeleton,  especially  the  epiphyses,  shows  that  the 
animal  was  comparatively  young,  while  the  absence  of  tusks  from  the 
lower  jaw  would  indicate  a  full-grown  female. 

The  missing  portions  of  the  skeleton  are  without  doubt  in  the  same 
pot-hole,  which  contained  those  already  found,  and,  although  their  recov- 
ery may  involve  considerable  expense,  it  is  greatly  to  be  hoped  that  all 
may  be  secured ;  as  the  skeleton  would  then  be  one  of  the  most  perfect 
ever  discovered,  and  prove  a  most  important  addition  to  the  New  York 
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State  oolleetioii,  in  which,  through  the  generonty  of  the  Harmony  Mills 
Co.  of  Cohoes,  it  is  to  be  perinanently  deposited. 

The  pit,  in  which  the  mastodon  remains  were  found,  had  evidently 
been  formed  by  several  potholes  wearing  into  each  other.  It  was  about 
forty  feet  in  diameter  at  the  top,  and  forty  in  depth ;  and  was  filled  chiefly 
with  decayed  vegetable  matter,  resembling  peat,  in  which  were  imbedded 
many  fragments  of  trees,  mostly  conifers.  The  arrangement  of  the  ma« 
terials  showed  that  they  had  been  deposited  rapidly,  and  a  part  of  a 
beaver  dam,  found  near  the  bottom,  would  indicate  that  the  whole  had 
been  swept  in  by  a  freshet.  No  other  animal  remains  were  found  except 
those  already  mentioned,  although  the  ^^beaver-sticks"  probably  indicate 
one  cotemporary  of  the  mastodon. 

Some  of  the  specimens  of  wood  found  with  the  skeleton,  and  evidently 
introduced  at  the  same  time,  were  sufficiently  well  preserved  to  admit  of 
determination.  Among  these  were  noticed  species  of  the  white  pine 
(^Pintu  strobus  L.),  the  common  hemlock  {Abies  Canadensis  Michz.),  the 
black  spruce  {Abies  nigra  Poir.),  the  AmericAn  larch  (Larix  Americana 
Michx.),  the  swamp  maple  {Acer  rubrum  L.),  and  the  white  birch  {Betula 
alba  Spach.)  o.  o.  m. 

8.  A  Catalogue  of  Official  Reports  upon  Geological  Surveys  of  the 
United  States  and  British  Provinces, — In  arranging  a  set  of  American 
Geological  Eteports  in  the  Library  of  Yale  College,  the  following  cata- 
logue became  necessary;  and  it  is  here  published  in  order  that  its  inaccu- 
racies and  deficiencies  may  be  noticed  and  corrected,  while,  in  its  incom* 
pleteness,  it  may  be  of  assistance  to  some.' 

Part  L — Statks  kast  of  the  Hississippi  River. 
Maine. 
183Y.     Chas,  T.  Jackson,  Ist  Ann.  Rep.,  Augusta,  12mo,  128  pp.   Atlas, 
24  pi. 

1888.  C.  T.  Jackson^  2d  Aau.  Rep.,  August^  12mo,  168  pp. 

1889.  «*  «d  ^  **      276  and  Ixiv  pp. 

1837.  *<  1st         '<        Geol.  of  Public  Lands,  Mame  and 
Mass.,  Boston,  12mo,  47  pp. 

1838.  (7.  T,  Jackson,  2d  A«n.  Rep.,  Ged.  of  Public  Lands,  Maine  and 

Mass.,  Boston,  12mo,  93  pp. 

1 839.  Stekiel  Holmes,  Expior.  and  Survey  of  Aroostook  River  Territory, 

1st  Ann.  Rep.,  Augusta,  12rao,  78  pp. 
1862.     S.  Holmes  and  Chas.  H  Hitchcock,  Nat.  Hist  and  Geol.,  2d 

Ann.  Rep.,  Augusta,  8vo,  387  pp. 
)«63.    B.  Holmes  and  C.  H,  Hitchcock,  Nat  Hist  and  GeoL,  Augusta, 

6vo,  447  pp. 

New  Hamfbribe. 

1841.  <7.  T*  Jacifson,  1st  Ann.  Rep.,  Concord,  12mo,  164  pp. 

1842.  ^  ?d        •'  ti  H      8  pp. 

'  Of  those  Repoi^t  parked  vltb  an  *  one  oopj  is  needed  at  the  Library  of  Tale 
X>>llege ;  and  also  oae  copy  of  any  Report  not  iooluded  in  the  list :  persons  having 
^ein  to  dispo^B  o/  ivre  xe^uested  to  notify  the  Librarian. 
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1844.  C.  T.  Jackson^  Final  Bep.,  Concord,  4to,  8  79  pp.,  map,  2  sectioDi, 

1845.  ^  Views  and  Map,  illustrating  Scenery  and  Geology, 
Boston,  4to,  20  pp.,  8  pi. 

Vbrmont. 

1845.  Cha8.  B.  Adams^  Ist  Ann.  Rep.,  Burlington,  8vo,  92  pp. 

1846.  «*  2d  "  "  "     267  pp. 

1847.  **  3d  "  "  "       32  pp. 
1848.*                "               4tli         •*                 «  «         8  pp. 

1856.  Augustus  Young,  Prelim.  Rep.  on  Nat.  Hist.,  Burlington,  12mo, 

88  pp. 

1857.  E,  Hitchcock,  lat  Ann.  Rep^  Montpelier,  12mo,  12  pp. 
1858*  ^  2d  *"         Burlington,  12mo,  13  pp. 

1861.     Edward  Hitchcock,  E.  Hitchcock,  Jr^  A.  D.  Hager,  and  Ohas.  H. 
Hitchcock,  Final  Rep.,  Proctorsville,  4to,  2  parts,  988  pp.,  38  pl« 

Massachusetts. 

1832.  E.  Hitchcock,  Final  Report  (Ist  Part),  Economic  Geology,  Am-* 

herst,  8^0,  71  pp. 

1833.  E.  Hitchcock,  Final  Report  (complete),  Amherst,  8vo,  700  pp., 

At^as,  19  pi. 

1835.  E,  Hitchcock,  Final  Report  (2d  edition),  Amherst,  12mo,  702  pp. 

Atlas,  19  pL 
1838.     E,  Hitchcock,  Rep.  on  Reexamination  Economic  Geol.,  Boston, 
12mo,  139  pp. 

1841.  E,  Hitchcock,  Final  Rep.,  Amherst,  4to,  831  pp.,  map  and  55  pi, 

1858.  ""  Rep.  on  Surface  Geology,  Boston,  8vo,  44  pp. 
1858.           '   ^  *^        Conn.  River  Sandstone  (Ichnology  of  New 

England),  Boston,  4to,  xii  and  220  pp.,  60  pi. 
1865,     E,  Hitchcock,  Supplement  to  Ichnology  of  New  England,  Boston, 
4to,  X  and  96  pp.,  20  pi. 

Rhode  Island. 

1840^     Chas,  T.  Jackson,  Final  Rep.,  Providence,  8vo,  312  pp.,  map, 
section. 

Connecticut. 

1837.     Chas.  U,  Shepard  (Mineralogy  and  Economic  G«ol.),  New  Haven, 
8vo,  188  pp. 

1842.  Jos,  &.  Perdvat,  Final  Report,  New  Haven,  8vo,  495  pp.,  map. 

New  York. 

1836.  John  A.  Dix,  Rep.  on  proposed  Survey,  Albany,  8vo,  60  pp. 

1837.  John  Torrsy,  James  E.  DeKay,  Le\ois  C.  Beck,  Wm.  W.  Mather^ 

Ebenezer  Emmons,  Timothy  A,  Conrad,  and  Lardner  Vanuxem, 
Ann.  Rep.,  Albany,  8vo,  212  pp. 

1838.  {The  same,  vfith  exception  of  J.  Torrey,  and  addition  ofJas,  Hall,) 

Ann.  Rep.,  Albany,  8vo,  384  pp. 

1839.  {The  same,  with  exception  of  J,  E,  DeKay ^  Ann.  Rep.,  Albany, 

8vo,  351  pp. 

1840.  {The  same,)  Ann.  Rep.,  Albany,  8vo,  484  pp. 
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1841.  (The  iame,)  Ann.  Rep.,  Albany,  8fo,  164  pp. 

1842.  L.  C.  Beck^  Final  Rep.  Mineralogy,  Albany,  4to,  536  pp.,  8  pi. 
1848.     W,  W.  Mather,  Final  Rep.  Ist  Diet.,  Albany,  4to,  663  pp.,  46  pi. 

1842.  E.  JEmnums,  Final  Rep.,  2d  Dist,  Albany,  4to,  427  pp^  17  pi. 
*'        L.  Vanuxem,  Final  Rep.,  3d  Diet,  Albany,  4to,  306  pp. 

1843.  J.  Hall,  **         **    4th     •*  ••        4to,  626  pp.,  19  pi. 
1847.          *«                 "        **    Paleontology,  Vol.  I,  Albany,  4tA|  388 

pp.,  100  pi. 
1852.    J.  Mall,  Final  Rep.,  Paleontology,  Vol.  II,  Albany,  4to,  862  pp. 

104  pi. 
1869.    J.  Hall,  Final  Rep.,  Paleontology,  Vol  III,  Albany,  4to,  632  pp., 

140  pi. 
1846.    E.  EmmoM,  Final  Rep^  Agricnlture,  Albany,  4to,  371  pp.,  21 

pi,  map.    (Contains  Emmons's  *'  Taconic  System.") 
1860.    /.  Hall,  3d  Reg.  Rep.,  Appendix  L,  Oontrib.  to  Paleontology, 

Albany,  8vo,  13  pp.,  3  pi. 
1867.    /.  Hall,  10th  Reg.  Rep.,  Appendix  C,  Contrib.  to  Paleontology, 

Albany,  8vo,  148  pp. 
1869.    J.  Hall,  12th  Reg.  Rep.,  Appendix  —  Contrib.  to  Paleontology, 

Albany,  8vo,  00  pp. 
1860.    J.  Hall,  13th  Reg.  Rep.,  Appendix  F,  Contrib.  to  Paleontology, 

Albany,  8to,  76  pp. 
'    ''  ckl 


1861.    X.  Lineklaen,  14th  Reg.  Rep.,  Appendix  B^  Guide  to  Geology 
N.  Y.,  Albany,  8vo,  68  pp.,  19  pi. 

1861.  J.  Hall,  14th  Reg.  Rep.,  Appendix  C,  Contrib.  to  Paleontology, 

Albany,  8vo,  22  pp. 

1862.  J.  Hall,  16th  Reg.  Rep.,  Appendix  — ,  Contrib.  to  Paleontology, 

Albany,  8vo,  170  pp. 
1868.    /.  Hall,  16th  Reg.  Kep.,  Appendix  D,  Contrib.  to  Paleontology, 

Albany,  8vo,  210  pp.  11  pi. 
1864.    J.  Hall,  17th  Reg.  Rep^  Appendix  H,  Albany,  8vo,  11  pp. 
1866.  '•       18th         «  "         — ,      "  " 

New  Jbrsit. 

1836.     Henry  D,  Borers,  Ist  Rep.,  Philadelphia,  8vo,  188  pp.,  map. 
1840.*  Henry  D.  Rogers,  Final  Rep.  (Descr.  Geol.  N.  J.),  Philadelphia, 
8vo,  301  pp.,  map.     (Reprinted  without  map,  Trenton,  1866.) 
1866.     Wm.  Kitehell,  Ist  Ann.  Kep.,  New  Brunswick,  8vo,  100  pp. 

1866.  "  2d,         "  Trenton,  8vo,  248  pp. 

1867.  "  3d,  •*  "  79  pp. 

1867.     Geo.  H.  Cook,  Rep.  on  Cape  May  Co.,  Trenton,  8vo,  211  pp.,  map. 

1864.  "  Ist  Ann.  Rep.,  Trenton,  8vo,  13  pp. 

1866.  «t  2d  "^  **        24  pp.,  map,  section. 

PlHKSTLTAVIA. 

1886.  H.  D.  Sogers^  1st  Ann.  Rep.,  Harrisburg,  8vo,  22  pp. 

1838.  «»  2d           "                 ••               "91  pp. 

1839.  *•     •       3d  "                 "              "  119  pp. 

1840.  **  4th          a                 u               u  252  pp. 

1841.  «  6th         "                 «               "179  pp. 

1842.  "  6th         **                a           •  «i     28  pp. 
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1858.  ff.  D.  Sogers,  Final  Rep^  Vol.  I,  Philadelphia,  [printed  at  Edin- 
bnrghj  4to,  xzvii  and  688  pp.,  27  pi.,  8  sect. 

1858.  IT.  D.  icogen.  Final  Rep.,  Vol.  II,  Philadelphia,  [printed  at  £d- 
inbargh.]  4to,  ixiv  and  1045  pp.,  46  pi.,  7  sect 

1868.    H.  D,  Bogen^  Final  Rep.,  Atlas,  2  maps  (5  sheets),  2  sections. 

Delaware. 
1889.*  JoM,  C.  Boothy  1st  and  2nd  Ann.  Rep.,  Dover,  8vo,  26  pp. 
1841.  '^         Final  Rep.,  Dover,  8vo,  188  pp. 

Maryland. 
1834.    J.  T,  Ducatel  and  /.  R.  Alexander^  Rep.  on  Projected  Survey, 

Annapolis,  8vo,  39  pp.,  map. 
1834.    J,  jGT.  Alexander^  Rep.  on  New  Map,  Annapolis,  8vo,  12  pp.,  map. 
1836.*  ^  Rep.  Annapolis,  8vo,  84  pp. 

1837.  "  Rep.         "         8vo,  44  pp. 

1834.     J.  T.  Dueately  1st  Ann.  Rep.,  Annapolis,  8vo,  44  pp. 
1885.*  *♦  2d  Ann.  Rep.,  "  8vo,  60  pp.     Map  and 

sections. 

1836.  /.  T.  Ducatel,  3d  Ann.  Rep.,  Annapolis,  8vo,  60  pp.     Map  and 

sections. 

1837.  J,  T,  Ducatelj  4th  Ann.  Rep.,  Annapolis,  8vo,  60  pp. 

1838.  **              6th         «  "         8vo,  83  pp.,  4  pi. 
1839.*             "              6th         «  "  8vo,  49  pp. 
1840.               "              7th         "  «  8vo,  69  pp.  8  pi. 
1860.     Philip  T.  TyeoHf  Ist  Bienn.  Rep.,  Annapolis,  8vo,  146  and  20 

pp.,  map. 
1862.    P.  T.  TysoHj  2d  Bienn.  Rep.,  Annapolis,  8vo,  92  pp. 

ViROIKIA. 

1836.  Wm,  B.  Bogere,  Rep.  Geo!.  Reconn.,  Philadelphia,  8vo,  143  pp., 
section. 

1838.  W.  B,  Rogers,  1st  and  2d  Ann.  Reps.,  Philad.,  8vo,  87  pp. 

1839.  "  3d  Ann.  Rep., ,  4to,  52  pp.  * 

1840.  "^  4th         ''        Richmond,  8vo,  161  pp. 

1841.  •*  6th         «  "  "    132  pp. 

North  Carolina. 

1824.     Denison  Olmsted,  Ist  Ann.  Rep.,  "  Part  I," ,  12mo,  84  pp. 

1852.    K  Emmons,  <'  *«     Raleigh,  12mo,  181  pp. 

1856.  "         Rep.  on  Midland  Counties,  New  York  and  Raleigh, 

8vo,  351  pp.,  15  pi. 

1868.*  K  Emmons,  Rep.  Agric.  Eastern  Counties,  New  Tork  and  Ra- 
leigh, 8vo,  314  pp. 

South  Carolina. 
1826.*  L.  Vannxem,  Rep.  published  in  newspapers,  and  most  of  it  in 

Mills'  Stetistics  of  S.  C. 
1843.*  Edmund  Buffin,  Agricultural  Rep.,  with  Appendix,  Columbia, 

8vo,  176  pp. 
1844.    M.  Tuomey,  Ist  Ann.  Rep.,  Columbia,  12mo,  63  pp.  (including 
SuppL  to  Ruffin's  Rep.) 
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1 848.    M.  Tuomef/y  Final  Rep.,  Columbia,  small  4to,  293  and  1  vi  pp.,  map. 
1857.     Oscar  M.  Lieber,  Ist  Ann.  Rep.,  Columbia,  8vo,  186  pp.,  9  pi. 
1868.  "  2d  •*  "  8vo,  143   **     6  " 

1859.  •*  8d  "  *'  8vo,  223   «     8" 
I860.*               •*               4th        «                **         8vo,  194   »*    4 " 

Alabama. 
1850.    jW.  Tuameyy  Ist  Biennial  Rep.,  Toscalooea,  8to,  xxxii  and  170  pp. 

1863.*  **         map.  . 

1868.  **         2d  Biennial  Rep.,  Montgomery,  8vo,  xiz  and  292  pp., 

map  (edited  hy  J.  W.  Mallet). 

MisaiBsipPL 
1864.    £.  X.  O.  Wailes,  Ist  Rep.,  Jackson,  8vo,  371  pp. 
1867.     L.  Harper,  Prelim.  Rep.,  Jackson,  8vo,  360  pp.,  7  pi,  map. 
1868.*  Hug.  W.  ffilpardy  Ann.  Rep.,  Geol.  and  Agric,  Jackson,  12mo, 
22  pp. 

1860.  *  K  W.  Hilgard^  Rep.  Geol.  and  Agric.^  Jackson,  8vo,  391  pp.)  map* 

TXNNBSSBB. 

1836.  Q.  Troosty  3d  Rep.,  Nashville,  12mo,  32  pp.,  map. 
1887.  "  4th  "  «  **  37  pp.  *' 
1840*  «  6th  "  «  8vo,  76  pp.  " 
1841.*  "  6th  «  «  12mo,  48  pp.  *' 
1844.*  "  7th  **  "  8vo,  45  pp.  ** 
1846»*  •*  8th  "  «  12mo,  40  pp.  « 
1848.  "  9th  «  "  "       89  pp.,  2  pi. 

[Trooftt's  Ist  and  2d  Reports  were  not  published.] 

1866.  Jas,  M.  Saffordy  1st  Biennial  Rep.,  Nashville,  8vo,  164  pp.,  map. 

1867.  **  2d        "  «  "  11  pp. 

Kentucky. 

1 839.     W.  W.  Mather,  Rep.  of  Geol.  Reconn.  (1 838),  Frankfort,  8vo,  40  pp. 

1856.  David  2>.  Oi»en,  1st  Rep.,  Frankfort,  8vo,  416  pp.,  7  pi.,  2  maps, 

7  sections. 

1857.  2).  A  Owen,  2d  Rep.,  Frankfort,  Svo^  891  pp..  Atlas  of  10  pi., 

and  1  chart. 
1867.    D.  D.  Owen,  8d  Rep.,  Frankfort,  8vo,  589  pp.,  Atlas  of  10  pi., 
and  1  chart. 

1861.  I>.D.  Owen,  4th  Rep.,  Frankfort,  8vo,  616  pp. 

Ohio. 
1886.     S,  P,  Hildreth,  Legislative  Rep.  on  Survey,  Columbus,  12mo, 
18  pp.  2  sections. 

1837.  John  L,  Riddell,  Legislat  Rep.  on  Survey,  Columbus,  8vo,  84  pp. 

1838.  W.  W.Mather,  1st  Ann.  Rep.,  Columbus,  8vo,  134  pp. 
"  "  2d         "  "         8vo,  286  " 

Indiana. 

1838.  D.  D.  Otoenj  1st  Rep.,  Indianapolis,  8vo !,  34  pp. 

1839.  «  2d     "  "  «      64  ** 
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1805.*  IL  T.  Bromiy  Letter  to  Ap:ric.  Board,  iDdianapolis,  8vo,  80  pp. 

1863.  J).  D.  Owen  and  Biehard  Otoen^  Rep.  Qed.  Reconn.,  Indianap* 

olis,  8vo,  xvi  and  368  pp.,  II  pL 

Ilunois. 

1853.     tT.  0.  Nwrwood^  Rep.  Pr(^.,  Springfield,  8vo,  13  pp. 

1867.  "  "     on  Coals,  Chicago,    "     98  " 

1866.     A.  H.  Wortheny  Rep.  Geologjr,  Vol.  I,  Springfield,  large  8va, 
504  pp.,  with  map  and  aectionB. 

MiOHIOAN. 

1838.  Douglass  Houghton^  Ist  Rep.,  Detroit,  small  8vo,  37  pp. 

1839.  **  2d     "  "  "       39  and  123  pp. 
1840.*                 •*                  on  Salt  Springs,  (House  Doc.  Vol.  I,  p.  1 8.) 

•*  "  Sd  Ann.  Rep.,  Detroit,  8to,  124  pp. 

1841.                    ••                   4th         "               "               184  ** 
•*     *  "  Rep.  Progress  of  Maps, 

1842.*  •*  5th  Ann.  Rep., 

1861.     A.  Winchellj  1st  Biennial  Rep.,  Lansinc^,  12mo,  339  pp. 

1846.     A  B.  Gray,  Rep.  to  War  Dept  on  Mineral  Lands,  Ledce  Supe- 
rior, Washington,  8vo,  23  pp.,  map. 

1849.     Chas.  T.  Jackson,  Rep.  (U.  S.)  on  Mineral  Lands,  Washington, 
8vo,  237  pp.,  6  maps. 

1849.     J.  W.  Foster  and  /.  D.  Wkiinsy,  Rep.  (U.  S.)  on  Mineral  Lands, 
Washington,  8vo,  330  pp.,  9  maps,  7  pi. 

1849.     Wm.  A.  Burt,  Rep.  (U.  a)  Mineral  lands  L.  Superior,  Washing- 
ton, 8vo,  63  pp. 
«*        Bela  Hubhard,  Rep.  (U.  S.)  Mineral  lands  L.  Superior,  Washing* 
ton,  8vo,  76  pp. 

1860.  J,  W.  Foster  and  J.  D,  Whitney,  Rep.  (U.  S.)  Geol.  L.  Superior 

Land  Dist,  Part  I,  Washington,  8vo,  224  pp.,  4  maps,  12  pi. 

1851.    J.  W.  Foster  and  /.  D,  Whitney,  Rep.  (U.  S.)  Geol.  L.  Superior 

Land  Dist,  Part  II,  Washington,  8vo,  xvi  and  406  pp.,  35  pi. 

WlSCONBIV. 

1864.  Edward  Daniels,  1st  Ann.  R^.,  Madison,  12mo,  84  pp. 

1865.  J.  G.  Percival,       •*  «         -     «  u    loi  •*  map. 

1866.  **  2d         "  **  «    111  ** 

1868.  Edward  Daniels,    •*  •«  «'  «      62  " 
"                "     and  others, «          «               «              "      12  " 

I860.*  J.  Hall,  Ann.  Rep.  (for  1859),  Madison, 

1861.  "^  *"  Madison,  12mo,  52  pp. 

1862.  J.  Ball  and  /.  D.  Whitney,  Final  Rep.,  Vol.  I,  Albany,  8vo, 

455  pp<^  10  pi.,  2  maps. 

[To  be  concluded.] 
9.  Human  remains  in  Belgium. — Mr.  Edward  Dupont  has  presented 
to  the  Royal  Academy  of  Brussels  (June  30,  1866)  a  paper  on  his  later 
researches  in  the  caverns  on  the  borders  of  the  Lesse,  near  where  it  emp- 
liea  into  the  Meuse.     He  has  examined  two  localities  near  Walsen,  one 
▲m.  Joub.  Soi.— Sbcoud  Suuas,  y«L.  XLm,  Ho.  IST.-^av.,  1867. 
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of  vhich  was  not  known  before,  and  he  has  had  the  good  fortune  to  find 
there  numerous  bones  which  he  has  described  in  detail. 

It  is  known  that  in  a  work  upon  the  Quaternary  deposits  of  the  prov- 
ince of  Namur  the  author  of  these  researches  has  distinguished  three 
stages,  which  he  designates,  respectively,  (1)  from  the  presence  of  the 
Mammoth  (Elephoi  primiffenius)^  (2)  of  the  great  Cave  Bear  ( Ursus 
spelopui)^  and  (3^  of  the  Reindeer  {Oervus  tarandtis).  But  up  to  the 
present  time  he  had  found  but  few  traces  of  the  fauna  of  the  first  two 
stages.  The  two  caverns  called  the  Hjena  cave  and  the  Naulette  cave 
have  given  him  numerous  remains  which  have  confirmed  his  first  im- 
pressions. In  the  first  of  these  caves,  called  the  cave  of  the  Hyena,  be- 
cause of  the  quantity  of  bones  of  the  Hyoena  gpelaa  which  it  contains, 
he  found  teeth  of  the  cave  bear  (  Ursus  spelctut),  of  the  Ekphas  primi- 
gtniu9  (a  milk  tooth),  also  bones  of  the  Rhinoceros  ticharinus,  horse, 
fox,  reindeer,  dbc,  nearly  all  bearing  marked  traces  of  the  teeth  of  a 
strong  Carnivore.  All  the  extremities  are  'gnaiffed  and  there  are  no  traces 
of  the  epiphyses;  a  great  number  of  splinters  are  also  gnawed.  The 
bones  of  the  hyena,  on  the  contrary,  bear  no  such  traces,  and  as  this, 
moreover,  is  the  only  Carnivore  he  has  found  there,  he  is  inclined  to  be* 
lieve  that  this  was  a  hyena  cave,  and  that  the  bones  of  other  animals 
found  in  the  same  bed  are  the  remains  of  their  repast.  The  results  of 
the  explorations  of  this  cave  Mr.  Dupont  considers  very  important  in 
their  bearing  upon  the  Quaternary  deposits.  These  excavations  deter- 
mine the  exact  place,  in  the  series,  of  the  ^reat  cave  Mammifers.  In 
fact,  the  debris  of  the  principal  animals  which  compose  this  fauna  are 
found  also  in  the  sandy-argillaceous  stratified  beds  of  alluvium  ^or 
'*  lehm  ^)  of  the  country ;  they  evidently  existed  immediately  before  uie 
deposit  of  these  beds.  Moreover,  these  stratified  beds  of  gritty  clay  are 
found  in  the  caverns  as  well  as  in  the  Quaternary  outside  in  the  province 
of  Namur,  between  the  great  deposit  of  rolled  pebbles  on  one  side,  and 
the  argillaceous  pebble  deposit  on  the  other.  But  the  deposit  of  the 
rolled  pebbles  in  the  valleys  is  eminently  characterized  by  the  remains  of 
the  Elephas  primigeniitSf  so  that  the  beds  have  justly  received  their  name 
from  their  presence.  On  the  other  hand  the  deposit  of  yellow  clay  con- 
taining pebbles,  which  accords  exactly  with  the  deposit  called  red  allu- 
vium in  the  Paris  basin,  includes  in  the  caves  the  fauna  of  the  reindeer 
properly  so  called,  that  remarkable  fauna  whose  distinguishing  feature  is 
the  absence  of  all  extinct  species,  and  the  presence  of  a  series  of  animals 
still  in  existence,  but  now  banished  to  colder  climates.  The  true  cave 
fauna,  characterized  principally  by  the  great  Carnivores,  which  are  at  the 
present  day  wholly  extinct  separates  the  two  fauna.  This  accords  with 
the  ideas  Mr.  Dupont  had  before  brought  forward  in  his  paper  on  the 
Quaternary  division  of  the  province  of  Namur. 

In  the  second  of  these  caverns,  named  La  Naulette,  Mr.  Dupont  has 
found,  among  other  organic  remains,  a  bone  of  the  Elephas  primipenius^ 
and  a  human  jaw  with  a  human  ulna.  The  antiquity  of  these  last  bones 
cannot  be  contested  since  they  are  covered  by  several  beds  of  stalagmites 
between  which  Mr.  Dupont  has  recognized  his  medium  stage,  and  upon 
which  rest  the  deposits  of  the  reindeer  a^e.  On  the  other  hand  this  jaw 
differs  from  those  of  all  the  races  found  m  Europe  at  the  present  day,  in 
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its  forward  prolongation  (prognathism),  a  characteristio  which  is  appar- 
ent to  a  certain  degree  in  a  jaw  bone  found  by  Mr.  de  Vibraye  in  the 
grotto  of  Arcy,  in  Bourgogne,  associated  equally  with  the  EUpfuu  primi- 
gtniu9  and  the  Rhinoceros  Hchorinus  ;  this  peculiarity  has  also  been  ob- 
served in  nine  other  jaws  collected  together  in  a  cavern  called  the  Cave 
of  Frontal,  at  Furfooz.  Mr.  Dupont's  discovery  of  these  human  remains 
18  confirmed  by  Mr.  Dumon,  chief  engineer  of  bridges  and  causeways^ 
Mr.  Eugene  Ooemans,  Mr.  John  Jones,  and  Lord  Talbot  of  Malahide,  who 
visited  the  cavern  at  the  precise  moment  that  the  jaw  was  found,  and 
who  were  convinced  of  its  association  with  the  other  remains.  The  hu-> 
man  bones  have  also  been  submitted  by  him  to  Messrs.  Van  Beneden, 
Spring,  Bruner-Bey,  Lartet,  de  Quatrefages,  Busk,  and  Carl  Vogt 

Mr.  Dupont  has  found  associated  with  these  human  remams  many 
bones  which  bear  the  trace  of  the  hand  of  man.  One  is  a  fragment  of 
bone  which  is  probably  from  a  Ruminant.  This  bone  is  pierced  with 
a  hole  which  is  evidently  artificial,  for  the  edges  show  a  surprising  neat- 
ness of  finish.  Moreover,  the  edges  of  this  fragment  of  bone  bear  marks 
which  appear  to  have  been  made  with  a  very  sharp  instrument.  Some 
persons,  among  whom  is  Mr.  Quatrefages,  believe  that  it  is  evidence  of 
some  peculiar  method  of  cracking.  Many  fragments  of  marrow  bones 
present  also  indications  of  man  analogous  to  what  has  been  found  in 
other  caverns,  the  bones  evidently  having  been  broken  by  the  hand  of 
man.  / 

Mr.  Dupont  closes  his  notice  with  some  remarks  upon  the  fauna  con- 
cealed in  the  alluvium  of  the  Hyena  and  Naulette  caves.  Although  the 
presence  of  three  animal  species  may  be  respectively  the  dtstingiiishing 
feature  of  the  three  Quaternary  stages  indicated  above,  we  must  conclude 
from  the  facts  gathered  only  that  these  stages  correspond  to  the  periods 
in  which  the  species  that  they  indicate  had  their  principal  development, 
and  not  that  these  species  did  not  exist  before,  or  after,  the  period. 
Although  in  this  case  the  beds  of  rolled  pebbles  are  characterized  by  the 
presence  of  the  Elephas  primigenius^  it  does  not  follow  that  this  species 
occurs  only  in  this  deposit,  for  we  find  it  with  the  Elephai  meridkmalis 
in  the  Forest  bedsj  as  has  been  established  by  Sir  C.  Lyell  in  his  Antiquity 
of  Man,  p.  224,  and  it  was  still  living  in  Belgium  during  the  deposit  of 
the  stratified  alluvial  beds  (lehm).  The  Urms  spelctun  seems  to  present 
an  analogous  fact,  since  the  deposit  of  rolled  pebbles  of  the  cave  of  Fron- 
tal  has  furnished  a  canine  tooth  that  appears  to  belong  to  this  species. 
The  common  stag,  the  brown  bear,  and  chamois  are  also  remarkable  ex- 
amples of  the  same  fact  Finally  the  reindeer  seems  to  have  lived,  after 
the  age  of  the  Elepkas  meridionalis^  in  more  southern  regions  than  those 
in  which  it  is  now  found ;  it  existed  in  our  regions  with  the  EUphas  pri^ 
miffenius,  Rhinoctros  tichorinus,  Ac,  but  it  never  acquired  there  that  great 
numerical  development  which  permits  us  to  regard  it  as  characterizing 
by  its  remains  a  long  geological  epoch  subsequent  to  the  disappearance 
of  these  large  Quaternary  species. 

The  article  continues  with  results  of  other  observations  of  interest — 
LVnstttut,  Nov.  21st,  1866. 

10.  HuhneriUy  a  new  mineraL — E.  Riottb  has  described,  in  the  Reese 
River  Reveille,  a  new  tungstate  of  manganese,  entirely  free  from  iron, 
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foand  in  tbe  Erie  and  Enterprise  veins  in  Monmouth  district,  Nevada. 
From  a  notice  of  Riotte's  paper  by  H.  Credner,*  we  take  tbe  following. 
Crystallization  trimetric, /:  7=1 05°;  generally  in  columnar  masses  or 
foliated,  imbedded  in  quartz.  Cleavage  bracny diagonal,  very  perfect. 
Fracture,  uneven.  H,=4'6.  6.=: 7*9.  Color  brownish-red  to  brown- 
ish-blacL  Streak  yellowish-brown.  Luster  adamantine  on  the  cleav- 
Age  plane,  and  otherwise  greasy.  Translucent  to  opaque.  Analysis  by 
Biotte  and  HUbner  gave,  WO3  76*4,  MnO  23*4.  BB.  gives  reactions  for 
both  tungstic  acid  and  manganese.  Partially  soluble  in  chlorhydrio 
acid  leaving  a  yellow  residue  almost  completely  soluble  in  ammonia. 
Hiibnerite  is,  according  to  Dr.  Adelberg,  found  in  both  of  the  localities 
in  a  vein  three  to  four  feet  wide  in  a  metamorphic  clay-slate,  and  is  asso- 
ciated with  scheelite,  fluor-spar  and  apatite.  A  later  articlef  by  Breit- 
haupt  questions  the  correctness  of  the  crystal lographic  measurements, 
And  gives  the  density  as  7*14. 

11.  Mineralogical  Notice9  ;  by  Wm.  P.  Blakk.J — Kwargyrite,  Chlo- 
rid  of  silver  occurs  in  thin  crusts  on  gold-bearing  quartz  in  the  Morgan 
gold  mine^  Carson  Hill,  Calaveras  county.  This  ?ein  is  in  the  main  gold 
belt,  and  is  regarded  as  a  part  of  the  chief  gold  vein  of  the  state.  It  is 
noted  for  the  massive  specimens  of  vein  gold  which  it  affords.  The  asso- 
ciation of  chlorid  of  silver  with  the  gold  is  novel,  and  has  not  been  before 
observed  by  myself  or  others  to  my  knowledge.  A  little  galena  occurs 
in  the  same  vein,  and  in  another  part  of  it,  gray  copper  ore,  probably 
argentiferous,  occurs  sparingly  and  may  be  the  source  of  the  chlorid  of 
silver.  The  erusts  are  about  the  thickness  of  an  ordinary  visiting  card, 
and  when  freshly  cut  or  scraped  have  a  delicate  pearl-gray  color,  which 
i^peedily  changes  to  purple  in  the  sunlight. 

This  species  is  also  found  in  remarkably  fine  specimens  in  the  Poor- 
man  lode,§  Idaho,  assodAted  with  proustite,  native  silver,  and  native 
gold.  Sheets  of  the  chlorid  are  taken  out  of  the  soft  clay  of  the  vein, 
and  are  from  one-eighth  to  one-quarter  of  an  inch  in  thickness.  It  is 
also  found  in  irregular  massive  aggregations  of  crystals,  in  cubes,  with- 
out any  modification,  and  over  an  eighth  of  an  inch  square.  The  color 
lOf  my  specimens  m  brown^  passing  into  violet-blue  in  some  portions. 

Proustite, — The  "ruby  silver"  which  occurs  with  the  cnlorid  in  the 
Poorman  lode,  as  Above,  is  often  in  masses  of  several  ounces,  or  even 
pounds,  in  weight,  and  it  is  reported  to  be  occasionally  seen  in  beautiful 
crystals,  but  none  have  yet  come  under  my  observation. 

Copper-glance^  lUdjoxyd  of  Copper,  Native  Copper. — ^These  species  are 
found  together  in  the  fied  Cap  claim,  Klamath  county,  Cal.,  in  serpen- 
tine. The  metallic  xiopper  is  seen  in  points  throughout  the  massive  sul- 
phuret,  and  is  sometimes  enveloped  in  red  oxyd.  Both  the  copper  and 
ihe  oxyd  are  most  abundant  near  the  surface  of  the  masses  of  ore,  and 
they  are  apparentlf  formed  by  the  gradual  decomposition  of  the  sul- 
phurets. 

*  Berg,  und  Hfittenmannbches  ZeitaDX,  xxiv,  870.  f  Ibid.,  zzv,  157. 

X  A  portion  of  this  piiper  was  r«ad  before  the  California  Acad.  Nat  ScL,  Oet 
16th,  ISae,  and  soother  portion  bean  the  date  of  Nov.  Hth. 

§  Spedmeos  from  this  {VMU-ksowv  locality  are  oontained  in  many  of  the  colleo- 
Aions  in  the  eauL — a.  j.  & 
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Dttnaiie. — A  cobaltic  variety  ci  mispickel  is  found  Associated  with 
iron  and  copper  pyrites  at  Meadow  Lake,  Nevada  Co^  Oal.  It  is  in  dis- 
tinct, well  formed,  brilliant  crystals  of  a  tin-white  color,  and  about  a 
quarter  of  an  inch  in  diameter.  They  are  modified  nearly  as  in  fig.  289, 
Dana's  Mineralogy.  This  mineral  gi?es  cobalt  reactions  before  the  blow- 
pipe, and  appears  to  contain  a  large  percentage  of  this  metal.  The  ore 
IS  said  to  contain  nickel  also,  and  is  being  mined  for  shipment 

Cinnc^r  in  caleUe, — Cinnabar  of  a  beautiful  vermilion  color  is  found 
in  Idaho  abundantly  spread  through  a  gangue  of  massive  compact  \\m^ 
atone  or  marble.    No  quartz  or  other  minerals  are  visible  in  the  specimens. 

Wulfenite. — Molybdate  of  lead  occurs  in  the  argentiferous  lead  ores  of 
the  Empire  mine,  Inyo  Co.,  Cal.  It  is  in  crusts  and  seams  about  one- 
eighth  of  an  inch  thick,  and  is  associated  with  galena,  oerusite,  malachite, 
and  chryeooolli.  The  contrast  of  the  brilliant  yellow  color  of  this  spe* 
cies  with  the  masses  of  green  silicate  of  copper  renders  these  specimens 
very  beautiful  and  desirable  for  cabinets. 

Sulphuret  of  silver. — This  mineral  is  found  in  ragged  masses  matted 
with  quartz  crystals,  and  associated  with  free  gold,  in  the  ^  Silver  Sprout** 
vein,  Kearsarge  District,  Sierra  Nevada. 

TungstaU  of  manganeie.* — I  have  received  from  Mr.  Ewer,  fragments 
of  A  mineral  from  Nevada,  which  appears  to  be  tunsstate  of  manganese. 
It  is  in  radiating  prismatic  crystals;  color  dark  olive-green;  high  spe- 
cific gravity,  and  before  the  blowpipe  gives  the  reactions  of  tungstic  acid 
and  of  manganese. 

Specular  iron. — Mr.  Bennett  of  Durango,  Mexico,  has  sent  me  some 
interesting  crystallizations  of  specular  iron  ore,  associated  with  oxyd  of 
tin,  from  the  tin  washings  of  that  place. 

Tetrakedrite^  gdUnay  aruaiU^  pyromorpkiU^  hlendty  with  a  little  red 
copper  ore  occur  t(^ther  in  the  Chicago  claim,  Shasta  county,  Cal.  The 
ore  is  rich  in  silver. 

in.  BOTANY. 

1.  The  Mieeellaneoue  Botanical  toorke  of  Robkbt  Brown,  Esq.,  D.C.L., 
F.R.S.,  Foreign  Associate  of  the  Academy  of  Sciences  of  the  Institute  of 
France.  Vol.  I,  containing  1,  Oeographico- Botanical^  and  2,  Structural 
emd  Phtfiiologicol  Memoirs,  London :  Published  for  the  Ray  Society  by 
Bobert  Hardwicke,  192,  Piccadilly.  1866.  8vo.— It  was  well  deter- 
mined by  the  Ray  Society  to  collect  and  reprint  Mr.  Brown's  published 
papers,  originally  scattered  through  various  volumes,  many  of  them 
little  accessible.  And  Mr.  Bennett,  his  intimate  associate,  and  his  sue* 
cesser  at  the  British  Museum,  was  the  only  proper  editor.  He  has  added 
to  this  volume  a  full  and  elaborate  index, — a  great  boon  to  botanists,—* 
also  the  following  brief  Preface : — 

**  The  present  volume  contains  the  first  portion  of  the  works  of  the 
distinguished  author,  now  for  the  first  time  collected  in  England,  and  re- 
printed from  the  originals,  without  change,  in  accordance  with  his  express 
desire.  It  had  been  his  intention  to  reprint  them  himself  with  annota- 
tions; but,  unfortunately  for  science,  this  intention  was  never  carried  out, 
and  it  remained  for  the  editor  simply  to  superintend  a  verbatim  reprint 

*  Tliis  miosnl  is  appartntly  HUbnerito,  notioed  on  a  previous  page.— «.  j.  b. 
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"The  memoirs  are  arranged  in  three  divisions, — Ist,  Geograpbico- 
Botanical ;  2d,  Structural  and  Physiological;  3d,  Systematic.  Of  course 
this  arrangement  is  in  some  degree  arbitrary,  inasmuch  as  observations 
relating  to  both  of  the  other  divisions  are  continually  occurring  in  the 
memoirs  referred  to  e^ch  of  them ;  but  on  the  ivhole  it  has  appeared  to 
be  the  most  convenient  for  reference.  The  present  volume  contains  the 
first  two  of  these  divisions ;  the  second  will  be  devoted  to  Systematic 
Memoirs  and  Miscellaneous  Descriptions  of  Plants;  and  a  separate  vol- 
ume in  large  4to,  will  contain  the  illustrative  figures  to  both." 

The  memoirs  are  arranged  according  to  date.  The  first  volume  con- 
sequently begins  with  the  "  General  Remarks  on  the  Botany  of  Terra 
Auetralie^  in  Flinders' Voyage,  1814;  and  ends  with  ^  Some  Account 
qf  Triplosporiie,  an  undescriM  Foisil  Fruity  1851.  The  fruit  is  now 
pretty  well  determined  to  be  that  of  Lqndostrobua.  Thtf  most  import- 
ant of  Mr.  Brown's  writings  are  therefore  comprised  in  this  volume,  and 
the  study  of  and  reference  to  their  rich  and  varied  contents  is  immensely 
facilitated  by  the  admirable  index  prepared,  upon  which  the  editor  has 
evidently  bestowed  great  labor  and  care.  a.  g. 

2.  Nature  of  Antkere,  d:c, — J.  Mubller,  the  elaborator  of  the  Bu- 
phorbiacecB  for  DeOandolle's  Prodromus,  has  published  three  brief  papers 
in  the  M6moires  de  la  Soci6t6  de  Phys.  et  d'Hist  Nat  de  Geneve,  upon 
points  relative  to  the  anther  which  fell  under  his  observation  in  the  pro- 
gress of  his  work.  The  first  is  a  case  in  which  the  anther  had  reverted 
to  a  leaf,  giving  evidence  that  this  organ  is  homologous  with  a  plane 
lamina,  its  margins  or  line  of  dehiscence  answering  to  the  margins  of  a 
leaf.  The  second  is  upon  the  trilocular  anther  of  Pachystemon,  neatly 
showing  that  this  (and  by  just  analogy  the  three-celled  anther  of  Ayenia 
also)  is  not  a  combination,  but  answers  to  a  single  leat  The  third  ex- 
hibits the  double  flexure  in  the  bud,  of  the  apex  of  the  filament  in  Cepha- 
loeroton^  the  anther  remaining  upright,  as  contrasted  with  the  inverted 
anthers  of  Croton,    This  reminds  us  to  take  some  notice  of — 

3.  An  Innovation  in  ^Nomenclature  in  the  recently  issued  volume  of  the 
Prodromus.  Take,  for  example,  the  genus  Cephalocroton,  established 
by  Hochstetter,  in  1841.  It  appears  that  Baillou  had  reduced  to  it  two 
or  three  species  upon  which  he  had  formerly  constituted  two  other 
genera;  and  now  Dr.  Mftller  gives  the  genus  as  ^^Cephalocroton  Baillon.** 
Take  next  the  genus  Ricinocarpus^  established  by  Desfontaines  and 
adopted  by  the  early  monographer  of  the  order,  Adrien  Ju8si6u.  It 
happens  that  the  original  of  the  genus  has  been  published  by  Sprengel 
under  the  name  of  Roeperia^  and  named  also  by  Sieber  Echinosphcera. 
Is  it  for  adding  these  two  names  as  synonyms  that  the  Prodromus  writes 
**Bicinocarpus  Mtill.  Arg."?  Evidently  not,  as  these  synonyms  are  given 
by  Endlicher.  Is  it  because  of  two  species  now  first  described,  of  which 
the  author  constitutes  two  new  sections  of  the  genus,  the  rest  of  the  spe- 
cies constituting  ^tinctnocarptf^/  No  other  reason  is  apparent.  But 
here  no  one,  not  the  author  himself,  ever  regarded  these  two  new  plants 
as  anything  else  than  species  of  Ricinocarpus^  that  is  to  say,  of  Desfon- 
taines' genus. 

Again,  Adrien  Jussieu  dedicated  to  his  friend  Ampere  a  genus  of  a 
•ingle  known  species :  Brongniart  added  a  second  species :  Dr.  M&ller 
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bas  DOW  added  a  third,  and,  forming  for  it  a  separate  section,  has  taken 
the  genua  as  his  own  I  These  are  fair  illustrations  of  the  plan  pursued 
throughout  the  volume.  The  principle  acted  on  appears  to  he,  that 
whenever  an  author  revises  a  genus  and  extends  its  Jimite,  or  adds  any 
species  which  are  not  wholly  homogeneous  with  the  old  ones,  although 
in  his  opinion  they  belong  to  it,  he  may  supersede  the  name  of  the 
founder  of  the  genus  by  his  own. 

We  suppose  the  rule  would  hold  as  well  in  case  of  the  restriction,  as 
of  the  amplification  of  ^a  genus.  Upon  this  principle  how  many  genera 
would  be  left  to  Linnceusf  Not  BerberiSy  for  it  would  be  attributed  to 
the  botanist  who  first  remanded  the  pinnate  species  which  composed 
Nuttall's  genus  Mahonia,  Not  even  Fodapkyllum^  for  the  second  spe- 
cies, being  hexandrous,  brings  in  an  important  modification  of  the  generic 
character.  But  the  volume  under  consideration  itself  exemplifies  the 
inevitable  result  Out  of  the  seventeen  admitted  Linneean  or  ante-Lin- 
naean  genera  it  comprises,  nine  have  lost  the  name  of  the  founder.  Half 
of  the  eight  which  retain  it  have  only  from  one  to  six  species  each ;  and 
most  of  the  rest,  viz.,  Stillingioj  Qmpkalea,  Manihotj  and  Andrachney 
have  escaped  apparently  through  some  variation  of  the  rule,  or  laxity  in 
its  enforcement,  the  grounds  of  which  are  not  clearly  obvious. 

^  The  same  treatment  is,  naturally  enough,  applied  to  species.  Take  » 
single  example  from  those  presented  on  almost  every  page  of  the  \olume. 
Linnsous  reduced  all  the  forms  of  Castor-oil  plant  he  knew  to  B\einu$ 
€ommum9  L.  Dr.  MttUer  does  the  same :  but  he  knows  many  more 
forms,  and  has  arranged  them  with  exhaustive  particularity  under  four 
primary  divisions,  sixteen  varieties,  and  some  of  these  into  almost  a» 
many  sub-varieties.  So  this  equivalent  conclusion,  resulting  from  a  sur- 
vey of  more  materials,  is  represented  not  by  R*  communis  L.,  but  by  R, 
com,muni9  M&Il.  Arg.  Now  who  shall  decide  upon  the  quantity  of  mate- 
rials to  be  revised,  or  number  of  synonyms  to  be  reduced,  which  may  en- 
title a  writer  to  take  this  great  liberty  ?  The  only  case  which  might 
aeem  to  warrant  it,  is  when  two  or  more  species  of  the  same  author  and 
the  same  date  are  comprehended  in  one  under  a  general  character.  In- 
atances  of  the  sort  are  probably  to  be  met  with  in  the  work  under  con- 
•ideration.  But  Mercurialis  annua — from  which  the  name  of  Linnseua 
has  dropped — is  not  a  case  in  point,  JT.  amhigua  (regarded  as  a  ni^re 
atate  of  the  former)  having  been  published  by  the  younger  Linnaeus. 

^  Finally,  there  is  a  foot-note  on  p.  192,  which  should  not  pass  unno-. 
ticed.  For  the  statement,  ^  Nomina  non  rite  edita  sunt  nomina  inania 
omnique  prioritate  carentia,"  as  interpreted  by  the  use  made  of  it  upon 
the  occasion  of  the  note,  opens  the  way  by  which  a  just  and  well-estab- 
lished rule  is  made  to  operate  in  violation  of  the  prevalent  comity  of 
botanists.  Our  own  remarks  upon  this  very  point,  in  this  Journal  for 
March,  1864,  p.  279,  have  been  once  or  twice  reprinted  in  Europe,  with- 
out dissent ;  and  we  see  no  good  reason  as  yet  for  recalling  them.  While 
the  rule  in  regard  to  priority  has  its  proper  scope  in  maintaining  that 
**•  manuscript  names  in  collections,  however  public,  should  assert  no  claim 
aa  a^inst  properly  published  names,"  still,  **  the  distribution  of  named 
specimens  [and,  kfortioriy  of  these  in  sets,  widely  distributed  among 
herbaria,  as  were  Sieber's],  where  and  as  far  as  they  go,  is  held  to  be  tan- 
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tamoQat  to  publication*^'  So  of  names  and  original  observations  attached 
to  specimens  in  herbaria.  These  names  are  always  attached  antecedently 
to  paUication ;  and  a  monographer,  having,  as  he  should,  free  access  to 
all  herbaria  within  his  reach,  might  work  a  deal  of  harm  if  he  did  not 
regard  such  names  as  to  him  all  the  same  as  if  already  published.  The 
full  recognition  of  an  obligation  to  do  this  has  sensibly  quickened  the 
advance  of  botany,  by  securing  the  early  distribution  of  materials  which 
might  otherwise  have  been  long  withheld,  and  by  widely  opening  herbaria 
to  all  competent  working  botanists,  and  especially  to  monographers,  who 
should  be  the  last  to  deprecate  the  system.  No  doubt,  like  other  good  and 
necessary  things,  it  is  open  to  abuse  and  may  now  and  then  work  some 
hardship.  We  would  only  remark  that,  whether  on  the  whole  the  cus- 
tom be  good  or  bad,  it  is  one  for  the  introduction  and  maintenance  of 
which  we  are  indebted  to  no  single  botanist  so  much  as  to  the  founder 
of  the  Prodromus.  And  he,  of  all  others,  would  be  most  surprised  to 
learn  that  Leptocaulis  eehinaiuM^  <fec.,  Trepocarput  uEthuim,  and  ^uh- 
phut  AnurieantUy  were  Oandollian  and  not  Nuttallian  genera  and  species. 

Upon  the  whole  subject  we  would  remark,  in  brief,  ibat  it  can  hardly 
be  supposed  that  these  innovations  will  pass  unquestioned ;  that  no  living 
botanist  now  stands  in  such  position  tnat  he  can  becomingly  set  aside 
mero  motu  recognized  usages  in  nomenclature ;  that  the  closing  volumes 
of  the  Prodromus,  which  for  forty  years  has  been  most  efficient  in  estab- 
lishing these  usages,  is  haidly  the  proper  place  for  changing  them ;  and 
that,  finally,  a  Botanical  Congress,  such  as  that  over  which^  last  spring, 
the  distinguished  editor  of  the  Prodromus  so  happily  presided,  would 
have  been  a  proper  body  to  consult  upon  subjects  of  such  delicacy  and 
general  interest.  a.  g. 

4.  MSmaire  sur  la  FamUle  des  FipSracies,  par  M.  Casimib  DbOan- 
DOLLB.  4^  pamph.,  pp.  32,  and  with  7  plates.  (Extr.  from  If  4m,  Soc. 
Phfft.  and  i'HUt.  Nat.  Oenhve,  XVIII,  1866.>— The  younger  DeCan- 
dolle,  having  elaborated  for  the  Prodromus  tne  order  Piperaeece^  haa 
consigned  the  more  interesting  results  of  bis  study  of  the  anatomy  and 
general  structure  of  these  peculiar  plants  to  the  present  article,  in  which, 
also,  he  indicates  the  grounds  upon  which  he  has  reduced  all  the  pro* 
posed  piperaceous  genera  to  three.  The  structural  and  histological  de- 
tails are  full  of  interest,  especially  what  relates  to  the  wood  of  the  stem ; 
but  we  must  defer  an  abstract,  perhaps  until  that  portion  of  the  Pro- 
dromus is  issued.  a.  g. 

6.  American  Heather, — ^The  question,  whether  Calluna  is  or  is  not 
indigenous  to  the  New  World, — which  during  several  years  past  has  been 
repeatedly  referred  to  in  this  Journal,  as  additional  facts  came  to  our  no- 
tice,-— has  now  taken  a  new  turn,  Dr.  Seemann,  in  his  Journal  of  Botany 
for  October  last,  iiaving  published  and  neatly  figured  'Hhe  Newfoundland 
Heather"  as  a  distinct  species,  Calluna  Athntica.  He  founds  it  upon 
specimens  originally  from  Newfoundland,  which  have  been  for  some 
years  cultivate  by  Dr.  Moore  in  the  Glasnevin  Gardens,  Dublin,  side  by 
side  with  the  common  European  Heather.  The  diagnosis  attempted. 
Dr.  Seemann  admits  to  be  as  yet  far  from  satisfactory,  except  as  to  a 
biological  distinction  observed  bv  Dr.  Moore,  viz.,  "  that  whilst  the  New- 
foundland one  always  sufifered  from  frost,  and  turned  brown  during  the 
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mild  Iriah  winter,  the  c<HDnioii  Britkh  form«  growing  by  its  side,  was  un- 
affected by  cold  and  retained  its  usual  green  color."  Although  **  no  ar-. 
gument  can  possibly  set  aside"  this  fact,  yet  its  value  as  a  character  haa 
to  be  considered.  Probably  in  the  station  from  which  these  specimens 
were  lately  transferred,  as  well  as  in  loelaod  and  the  higher  A]ps»  wbenoe 
Dr.  Seemann  has  the  same  form,  the  plant  was  accustomed  to  complete 
TOOiection  by  snow  from  changes  of  temperature  the  whole  winter  through. 
Unfortunately  we  have  no -specimens  from  Newfoundland,  and  Dr.  See- 
mann does  not  speak  of  the  Cape  Breton,  Nova  Sootiao  or  New  England 
plants.  Upon  examination  of  these,  we  do  not  find  that  the  indicated 
differences  in  structure  (mainly  the  naked  pedicels,  broader  sepals,  and 
tip  of  flowering  branches  not  continued  into  a  leafy  shoot  while  the  flow- 
ering lasts)  coincide  or  hold  out  So  that  as  yet  a  second  species  can 
hMxdly  be  said  to  be  established.  ▲•  o. 

IV.  ASTBONOMT. 

^1.  Obiirvatums  of  Venui  war  it9  inferior  Conjunction, — With  the  ex- 
cellent Equatorial  of  the  ShefiSeld  Scientific  School,  made  bv  Clark  is 
Sons,  and  having  9  inches  clear  aperture,  Venus  was  carefully  observed,  in 
close  proximity  to  the  Sun,  both  before  and  after  her  late  inferior  con- 
junction, which  happened  on  the  lltb  of  December.  At  her  nearest 
approach  (9^  52"*  a.m.),  the  planet  was  only  22'  from  the  Sun's  northern 
limb,  and  had  the  conjunction  occurred  a  day  earlier,  there  would  have 
been  a  transit 

On  the  10th,  the  planet  was  seen  and  measured,  at  Z^  80»  p.m.,  when 
only  1^  8'  from  the  Sun's  limb,  and  might  have  been  observed  later,  but 
for  the  risk  to  the  eyes,  (already  severely  tried,)  from  the  strong  sunlight, 
which  could  not  well  be  shut  off  from  the  telescope. 

On  the  day  of  conjunction,  no  attempt  was  made  to  find  the  planet. 
On  the  day  following,  (the  12th.)  it  was  again  seen,  at  11^  30™  a.  m.^ 
being  then  about  1^  36'  from  the  Sun's  limb. 

Some  days  before  the  conjunction,  it  was  apparent  that  the  crescent 
formed  more  than  a  semicircle— on  the  7th,  foil  40^  more  by  measure- 
ment On  the  10th,  it  formed  a  complete  circle — bright,  thin  and  deli- 
cate (the  crescent  proper),  on  the  side  toward  the  Sun,  but  on  the  opposite 
side,  a  mere  faint  line  of  light,  very  difScult  to  be  seen,  on  account  of 
the  strong  light  in  the  field,  and  the  atmospheric  disturbance.  Tet,  by 
glimpses,  it  was  distinctly  perceived  as  a  ring,  by  several  observers,  and 
constantly  as  more  than  three-fourths  of  a  circle. 

The  appearances  were  similar,  though  perhaps  a  little  better  seen,  on 
the  12th,  the  day  after  the  conjunction.  Yet,  the  planet  was  then  only 
half  a  degree  farther  from  the  Sun,  and  th^  full  ring  could  be  made  out 
only  in  the  more  favorable  moments  with  respect  to  light  and  atmos^ 
phere — particularly,  when  the  light,  both  of  the  sun  and  of  the  planet, 
was  partially  cut  off  from  the  object  glass,  by  the  shutter  of  the  observa- 
tory. Such  a  compromise  between  sun-light  and  planet-light  gave  gene- 
rally the  best  views,  except  twice,  about  noon,  when,  fortunately,  a  pass^ 
ing  cloud  left  the  planet  in  sight  for  a  few  seconds,  while  yet  the  Sun 
was  obscured.    The  background  was  then  comparatively  dark,  and  the 
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thread  of  light  around  the  limb  opposite  to  the  sun  perfectly  distinct  and 
complete*  The  northern  portion  of  the  crescent  proper,  however,  did 
not  diminish  uniformly  in  orightness,  or  apparent  thickness,  toward  the 
cusp,  but  a  coDsiderable  space,  between  25  and  50  degrees  from  the 
▼ertei  to  the  left,  by  estimate,  was  very  perceptibly  fainter  than  a  like 
portion  of  the  circumference  next  beyond  toward  the  right,  whence  it 
gradually  narrowed  to  the  mere  faint  line  of  light  before  mentioned. 
These  observations  were  made  between  half  past  11  and  half  past 
1  o'clock. 

At  2^  15™  p.  M.,  the  planet  was  readily  found  with  a  portable  5  foot 
Clark  telescope  of  4f  inches  aperture,  by  taking  a  position  in  the  shadow 
of  a  chimney  some  50  or  60  feet  distant  The  complete  ring,  and  the 
faint  portion  of  the  crescent  proper,  just  described,  were  both  distinctly 
seen — better,  in  fact,  than  with  the  equatorial,  except  in  the  cases  men- 
tioned, when  the  sun  was  intercepted  by  a  passing  cloud. 

Observations  were  prevented  on  the  13th.  On  the  14th,  at  noon,  the 
visible  cusps  extended  full  50®  beyond  a  semicircle,  but  no  irregularity  in 
brightness  was  noticed,  as  on  the  12th.  On  the  15th,  the  cusps  had  re^ 
ceded  to  SO®,  and  on  the  18th,  to  22%  beyond  a  semicircle. 

These  observations  have  a  direct  and  obvious  bearing  upon  the  quee* 
tion  of  the  atmosphere  of  Venus. 

The  powers  used  were  from  80  to  200  on  the  Equatorial,  and  90  on 
the  smaller  telescope. 

For  the  measurements,  a  position-micrometer  by  DoUond  was  em- 
ployed, c.  8.  L. 

Sheffield  Scientific  School,  Dec  29, 1866. 

V.   MISCBLLANEOUS  SCIENTIFIC  INTELUGENCE. 

1.  Telegraphic  Determination  of  Longitude  between  Europe  and  Amer- 
iea, — ^Our  readers  will  be  gratified  to  learn  that  the  undertaking  of  meas- 
uring the  longitude  between  the  Observatory  at  Greenwich  England,  at 
the  stations  of  the  geodetic  survey  of  the  United  States,  by  means  of  the 
Atlantic  cable  and  the  connecting  Telegraph  lines,  has  been  successfully 
accomplished,  under  the  auspices  of  the  United  States  coast  survey.  We 
are  informed  that  the  preliminary  computations,  such  as  could  be  made 
during  the  progress  of  the  work  exhibit  an  unexpectedly  close  agreement 
of  results.  The  signals  transmitted  by  the  cable  possess  far  greater  sharp- 
ness than  was  anticipated,  and  the  time  of  transmission  has  been  found 
remarkably  constant.  By  the  liberality  of  the  Anglo-American  Tele- 
graph Company  the  use  of  both  cablee  was  freely  tendered  for  the  trans- 
mission of  signals  and  experiments  on  transmission  Time.  The  Astrono- 
mer Roval  ffave  bis  co-operation  in  connecting  the  European  terminus  of 
the  cable  with  Greenwich,  and  eveiir  facility  was  afforded  by  the  officen 
of  the  American  and  Provincial  telegraph  lines,  in  a  truly  liberal  spirit. 
An  interesting  account  of  the  operations  may  be  looked  for  at  the  Janu- 
ary meeting  of  the  National  Academy  of  Sciences,  by  Dr.  B.  A.  Gould, 
under  whose  direction  the  work  has  been  executed  and  who  occupied  the 
terminus  in  Ireland.  j.  x.  b* 
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2.  Mr.  George  Peabody^i  rteetU  gifte  io  Scienee. — Th^  last  nnmber 
of  thk  Journal  oontained  an  announoenient  of  Mr.  Peabody's  gift  of 
9ld0,000  to  Harvard  College,  for  the  estaUi^ment  of  a  Daiieeum  of 
American  Archsolc^,  and  Ethnology,  and  the  Bame  amount  to  Yale  Col- 
leg^  for  a  museum  of  Natural  History.  His  donations  to  these  institntiona 
were  accompanied  by  the  following  statements  of  his  wiahea  in  regard  to 
the  dispoaition  of  the  fund. 

Girr  TO  Harvard  Gollsob. 

Osorgetown,  Octobsr  8, 1866. 
To  the  Hon.  Robert  C.  Winthrop,  His  Ezoellency  Charles  Franom 
Adams,  Francis  Pbabodt,  Stbpbbh  Sausburt,  Asa  Gray,  Jbffribs 
Wtm AN,  and  Gborob  Pbabodt  Rubsbll,  Esqrs* 

Gentlemen, — ^Accompanying  this  letter  I  enclose  an  instrument  giying 
to  you  one  hundred  and  fifty  thousand  dollars  (6160,000)  in  trust  for 
the  foundation  and  maintenance  of  a  Museum  and  Professorship  of 
American  Archaeology  and  Ethnology  in  connection  with  Harvard  Uni- 
versity. 

I  have  for  some  years  had  the  purpose  of  contributing,  as  I  might  find 
opportunity,  to  extend  the  usefulness  of  the  honored  and  ancient  univer- 
sity of  our  Commonwealth,  and  I  trust  that  in  view  of  the  importance 
and  national  character  of  the  proposed  department  and  its  interesting  re« 
lations  to  kindred  investigations  in  other  countries,  the  means  I  have 
chosen  may  prove  acceptable. 

On  learning  of  your  acceptance  of  the  trust,  and  of  the  assent  of  the 
President  and  Fellows  of  Harvard  College  to  its  terms,  I  shall  be  pre- 
pared to  pay  over  to  you  the  sum  I  have  named. 

Aside  from  the  provisions  of  the  instrument  of  gift,  I  leave  in  your 
hands  the  details  and  management  of  the  trust ;  only  suggesting,  that 
in  view  of  the  gradual  obliteration  or  destruction  of  the  works  and  re- 
mains of  the  ancient  races  of  this  continent,  the  labor  of  exploration  and 
collection  be  commenced  at  as  early  a  day  as  practicable ;  and  also  that 
ID  the  event  of  the  discovery  in  America  of  human  remains  or  imple- 
ments of  an  earlier  geological  period  than  the  present,  especial  attention 
be  given  to  their  study  and  their  comparison  with  those  found  in  other 
countries. 

With  the  hope  that  the  Museum,  as  thus  established  and  maintained, 
may  be  instrumental  in  promoting  and  extending  its  department  of 
science,  and  with  fullest  confidence  that  under  your  care  the  best  means 
will  be  adopted  to  secure  the  end  desired, 

I  am,  with  great  respect,  your  humble  servant, 

Gborob  Pbabodt. 

I  do  hereby  give  to  Robert  C.  Winthrop  of  Boston,  Charles  Francis 
Adams  of  Quincy,  Francis  Peabody  of  Salem,  Stephen  Salisbury  of 
Worcester,  Asa  Gray  of  Cambridge,  Jeffries  Wyman  of  Cambridge, 
and  George  Peabody  Russell  of  Salem,  all  of  Massachusetts,  the  sum  of 
one  hundred  and  fifty  thousand  dollars,  to  be  by  them,  and  their  succes- 
sors, held  in  trust  to  found  and  maintain  a  Museum  of  American  Archssol- 
ogy  and  Ethnology,  in  connection  with  Harvard  University,  in  the  city 
of  Cambridge,  and  Commonwealth  of  Massachusetts, 
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Of  this  sam  I  direct  that  mj  said  trastaes  shall  invaftt  ferty-five  thou* 
tand  dollars  as  a  fund,  the  income  of  which  shall  be  applied  to  formings 
and  preserving  collections  of  antiquities,  and  objects  relating  to  the  early 
races  of  the  American  Continent^  or  such  (including  such  books  and 
works  as  may  form  a  good  working  library  for  the  departments  of  science 
indicated)  as  shall  be  requisite  for  the  investigation  and  illustration  of 
Archeology  and  Ethnology  in  general,  in  main  and  special  refereneei 
however,  to  the  Aboriginal  American  races. 

I  direct  that  the  income  of  the  further  sum  of  forty-five  thousand  dol- 
lars shall  be  applied  by  my  said  trustees  to  the  establishment  and  main- 
tenance of  a  Professorship  of  American  Archssology  and  Ethnology  in 
Harvard  University ;  said  professor  shall  be  appointed  by  the  President 
and  Fellows  of  Harvard  College,  with  the  concurrence  of  the  overBeers, 
in  the  same  manner  as  other  professors  are  appointed,  but  upon  the  nom- 
ination of  the  founder  or  the  board  of  trustees.  He  shall  have  charge 
of  the  above-mentioned  collections,  and  shall  deliver  one  or  more  courses 
of  lectures  annually,  under  the  direction  of  the  government  of  the  uni« 
versity,  on  subjects  connected  with  said  departments  of  science. 

Until  this  professorship  is  filled,  or  during  the  time  it  may  be  vacant, 
the  income  from  the  fund  appropriated  to  it  shall  be  devoted  to  the  care 
and  increase  of  the  collections. 

I  further  direct  that  the  remaining  sum  of  sixty  thousand  dollars  be 
invested  and  accumulated  as  a  Building  Fund,  until  it  shall  amount  to 
at  least  one  hundred  thousand  dollars,  when  it  may  be  employed  in  the 
erection  of  a  suitable  fire-proof  museum  building,  upon  land  to  be  given 
for  that  purpose,  free  of  cost  or  rental,  by  the  president  and  fellows  of 
Harvard  College,  the  building  when  completed,  to  become  the  property 
of  the  college,  for  the  uses  of  this  trust,  and  none  other. 

The  board  of  trustees  I  have  thus  constituted  shall  always  be  composed 
of  sevenpersons,  and  it  is  my  wish  that  the  office  of  chairman  be  filled 
by  Mr.  Winthrop, — in  the  event  of  his  death  or  resignation,  by  Mr. 
Adams,  and  so  successively  in  the  order  I  have  named  above.  The 
trustees  shall  keep  a  record  of  their  doings  and  shall  annually  prepare  a 
report  setUng  forth  the  condition  of  the  trust  and  funds,  and  the  amount 
of  income  received  and  paid  out  by  them,  during  the  previous  year. 
This  report,  signed  by  the  trustees,  shall  be  presented  to  the  president  and 
fellows  of  the  college. 

In  the  event  of  the  death  or  resignation  of  Mr.  Winthrop,  I  direct 
that  the  vacancy  in  the  number  of  the  board  be  filled  by  the  president 
of  the  Massachusetts  Historical  Society,  who  ex  officio  shall  forever  after 
be  a  member  of  the  board.  In  the  event  of  the  death  or  resignation  of 
Mr.  Peabody,  the  vacancy  to  be  filled  by  the  president  of  the  scientific 
body  now  established  in  the  city  of  Salem,  under  the  name  of  the  Essex 
Institute ;  of  Mr.  Salisbury,  by  the  president  of  the  American  Antiquarian 
Society;  of  Prof.  Gray,  by  the  president  of  the  American  Academy  of 
Arts  and  Sciences;  and  of  Prof.  Wyman,  by  the  president  of  the  Boston 
Society  of  Natural  History,  all  of  whom  shall  forever  after  be  ex  officio 
members  of  the  board. 

Should  the  president  of  either  of  the  societies  I  have  named  decline 
4o  act  as  a  trustee,  such  vacancy,  and  all  other  vacancies  that  may  occur 
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in  the  nnmber  of  the  tnwteea,  shall  be  filled  by  the  remainiDg  trasteety 
who  shall,  within  a  reasonable  time,  make  the  appointment  or  appoint- 
ments. 

I  give  to  my  said  trustees  the  liberty  to  obtain  from  the  Legislatore  an 
act  of  incorporation  if  they  deem  it  desirable,  to  make  all  necessary 
by-laws,  to  appoint  a  treasurer,  and  to  enter  into  any  arrangements  and 
agreements  with  the  government  of  Harvard  College,  not  inconsistent 
with  the  terms  of  this  trust,  which  may,  in  their  opinion,  be  expedient. 
(Signed)  Gxobob  Pbabodt. 

0«orgetown,  Oct  8, 1866. 

G^^  TO  Yalb  Collbob. 

New  York,  Oct.  22, 1866. 

To  Professor  Jambs  D.  Dana,  Hon.  Jambs  Dixon,  Hon.  Robbrt  C. 

WiNTHROP,  Professor  Bbnjamiii  Sillimak,  Professor  Gborob  J.  Brush, 

Professor  Otbkixi.  C.  Marsh,  and  Gborob  Pbabodt  Wbtmorb,  Esq. 

OeniUmen, — With  this  letter  I  enclose  an  instrument  giving  to  you 
one  hundred  and  fifty  thousand  dollars  (^150,000)  in  trust  for  the  foun- 
dation and  maintenance  of  a  Museum  of  Natural  History,  especially  of 
the  departments  Zoology,  Geology  and  Mineralogy,  in  connection  with 
Yale  OoUege. 

I  some  years  ago  expressed  my  intention  of  making  a  donation  to  this 
distinguished  institution,  and  convinced  as  I  am  of  the  importance  of 
the  natural  sciences,  and  of  the  increasing  interest  taken  in  their  study, 
it  now  affords  me  great  pleasure  to  aid  in  advancing  these  departments 
of  knowledge. 

The  rapid  advance  which  natural  science  is  now  making  renders  it 
necessary  to  provide  for  the  future  wants  of  such  a  museum,  as  well  as 
its  present  requirements,  and  I  trust  that  the  portion  of  the  fond  designed 
for  this  purpose  will  be  found  sufficient 

On  learning  of  your  acceptance  of  this  trust,  and  of  the  assent  of  the 
President  and  Fellows  of  Yale  College  to  its  conditions,  I  shall  be  pre- 
pared to  pay  over  to  you  the  sum  I  nave  named,  and  I  may  then  have 
some  additional  suggestions  to  make  in  regard  to  the  general  manage- 
ment of  the  trust 

Confident  that  under  your  direction  this  trust  will  be  faithfully  and 
saccessfully  administered, 

I  am,  with  great  respect,  your  obedient  servant, 

Gborob  Pbabodt. 

I  hereby  give  to  James  Dwigbt  Dana,  of  New  Haven,  Conn. ;  James 
Dizon, of  Hartford,  Conn. ;  Rol^rt  C.  Winthrop,  of  Boston,  Mass.;  Ben- 
jamin Silliman,  of  New  Haven,  Conn. ;  George  Jarvis  Brush,  of  New 
Haven,  Conn. ;  Othniel  Charles  Marsh,  of  N^w  Haven,  Conn. ;  and 
George  Peabody  Wetmore,  of  Newport,  R.  L,  on  his  attaining  his  ma- 
jority, the  sum  of  one  hundred  and  fifty  thousand  dollars,  to  be  by  them 
or  their  successors  held  in  trust  to  found  and  maintain  a  Museum  of  Nat- 
ural Sistory^  especially  of  the  departments  of  Zoology,  €^lo^  and 
Mineralogy,  in  connection  with  Yale  College,  in  the  City  of  New  Haven, 
State  of  Connecticut 
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Of  this  inm  I  direot  that  my  said  tniBiefl8  devote  a  part,  not.to  exceed 
one  hundred  thousand  dollars,  to  the  erection,  upon  land  to  be  given  for 
that  purpose,  free  of  cost  or  rental,  bj  the  President  and  Fellows  of  Yale 
GoUegOi  in  New  Haven,  of  a  fire-proof  museum  building,  adapted  to  the 
present  reouirements  of  these  three  departments  of  science,  but  planned 
with  especial  reference  to  its  subsequent  enlargement,  the  building,  when 
eompletedf  to  become  the  property  of  said  college  for  the  uses  of  this 
trust,  and  none  other. 

I  further  direct  that  the  sum  of  twenty  thousand  dollars  be  invested, 
and  accumulate  as  a  building  fund  until  it  shall  amount  to  at  least  one 
hundred  thousand  dollars,  when  it  may  be  employed  by  my  said  trustees, 
or  their  successors,  in  the  erection  of  one  or  more  additions  to  the  muse- 
um building,  or  in  its  final  completion ;  the  land  for  the  same  also  to  be 
provided  free  of  cost  or  rental  by  the  President  and  Fellows  of  Yale  Col- 
lege, in  New  Haven,  and  the  entire  structure  when  completed  to  be  the 
property  of  Yale  College,  for  the  uses  of  this  trust  and  none  other. 

I  further  direct  that  thirty  thousand  dollars,  the  remaining  portion  of 
this  donation,  be  in?ested,  and  the  income  from  it  be  expended  by  my 
said  trustees,  or  their  successors,  for  the  care  of  the  museum,  increase  of 
its  collections  and  general  interests  of  the  departments  of  science  already 
named ;  the  part  of  the  income  remaining  after  providing  for  the  gen- 
eral care  of  the  museum  to  be  apportioned  in  the  following  manner ; 
three-eevenths  to  zoology,  three-sevenths  to  geology,  and  one-seventh  to 
mineralogy ;  the  said  collections,  as  well  as  the  museum  building,  to  be 
exclusively  for  the  benefit  of  the  various  departments  of  said  College. 

The  Board  of  Trustees  I  have  thus  constituted  shall  always  be  com- 
posed of  seven  persons,  of  whom  not  more  than  four  shall  at  any  one 
time  be  members  of  the  Faculty  of  Yale  College.  They  shall  have  the 
general  management  of  the  museum,  keep  a  record  of  their  doings,  and 
annually  prepare  a  report  setting  forth  tne  condition  of  the  trust  and 
funds,  and  the  amount  of  income  received  and  paid  out  by  them  during 
the  previous  year.  This  report,  signed  by  the  trustees,  shall  be  presented 
to  tne  President  and  Fellows  of  Yale  College,  in  New  Haven,  at  their 
annual  summer  session,  and  be  by  them  filed  in  the  archives  of  said 
college. 

In  the  event  of  the  death  or  resignation  of  either  of  my  said  trustees, 
I  direct  that  his  successor  be  the  Governor  of  Connecticut,  who,  ex  officio^ 
shall  forever  after  be  a  member  of  the  Board.  Any  other  vacancy  that 
may  occur  in  the  Board  of  Trustees,  either  by  resignation  or  by  death, 
ahall  be  filled  by  the  remaining  trustees  within  a  reasonable  time  after 
auch  vacancy  shall  have  occurred. 

I  give  to  my  said  trustees,  and  their  successors,  the  liberty  to  appoint 
a  treasurer,  and  to  enter  into  any  agreements  with  the  President  and 
Fellows  of  Yale  College,  not  inconsistent  with  the  terms  of  this  trust, 
which  may  in  their  opinion  be  expedient 

(Signed,)  Gborqb  Pxabodt. 

BFsw  York,  Oct  22, 1866. 

In  addition  to  the  above  donations  Mr.  Peabody  has  recently  given 
$600,000  to  the  Peabody  Institute  established  by  him  at  Baltimore, 
making  its  present  endowment  $1,000,000 ;  and  has  increased  to  $260,000 
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hit  pretrioM  gift  to  tbe  Feabodj  Inatitote  in  his  native  town  of  Dan- 
▼en,  Mass.  Each  of  these  inatitutione  will  contain  an  extensive  library, 
and  annually  provide  several  courses  of  free  lectures  on  scientific  and 
literary  subjects.  Mr.  Peabodv  has,  moreover,  just  made  a  donation  of 
$26,000  to  Phillips  Academy,  Andover,  Mass.,  to  provide  instruction  in  the 
natural  sciences  and  mathematics,  and  another  of  the  same  amount  to 
Kenyon  CoUese,  Ohio,  for  a  similar  purpose.  He  has  also  recently  given 
$20,000  to  the  library  Aind  of  the  Maryland  Historical  Society,  and 
founded  free  libraries  at  Georgetown,  Mass.,  and  Thetford,  Vt 

Theee  munificent  gifts,  amounting  in  all  to  nearly  $1,660,000,  place 
the  denor,  already  so  highly  honored  for  his  other  noble  aharities,  among 
the  foremost  benefactors  of  science,  and  cannot  fail  to  exert  a  most  bene- 
ficial influence  upon  the  educational  interests  of  this  country. 

OBITUART. 

George  W.  Fimthsrstonhauoh,  the  author  of  a  geological  report  on 
the  Missouri  and  Red  nvers,  published  by  our  government,  in  1834,  and 
originator  and  editor  of  Featherstonhaugh's  Geological  Journal  published 
in  1831, 1832  at  Philadelphia,  died  at  Havre  on  Sept.  28,  in  his  eightieth 
year.    He  had  been  consul  at  Havre  for  nearly  twenty  years. 

VI.    MISCELLANEOUS  BIBLIOGRAPHY. 

1.  Geological  Map  of  the  Department  of  the  Seine,  by  Mr.  Delessb. 
— ^This  elaborate  and  beautiful  Chart,  the  publication  of  which  was  an*^ 
nounced  in  the  last  number  of  this  Journal  (p.  440),  is  worthy  of  a  care- 
ful examination  by  all  who  are  interested  in  the  construction  of  maps  of 
this  kind,  or  in  the  geology  of  the  region  it  embraces.  It  is  constructed 
on  a  scale  of  1 :  26000,  and  the  meuiod  employed  by  Delesse  is  essen- 
tially  the  same  as  that  used  in  his  map  of  the  city  of  Paris.  The  various 
formations,  with  exception  of  the  diluvium,  which  is  supposed  to  be  re- 
moved, are  represented  by  colors  as  in  ordinary  geological  maps.  In  ad- 
dition to  this  a  new  feature  is  introduced,  which  will  doubtless  be  often 
employed  in  tbe  future,  and  hence  deserves  more  than  a  passing  notice* 
By  means  of  a  system  of  horizontal  curves,  drawn  at  a  perpendicular 
distances  of  20  meters  from  each  other,  measured  from  the  level  of  the 
sea,  a  subterranean  geological  map,  or  rather  a  series  of  maps,  is  formed 
on  which  the  surfaces  of  the  principal  formations  for  each  level  is  indica- 
ted. To  obtain  these  curves  Mr.  Delesse  examined  all  the  various  local- 
ities, where  it  was  possible  to  make  a  geological  section, — especially  the 
quarries,  wells,  and  other  surface  excavations,  as  well  as  the  numerous 
subterranean  works,  executed  within  the  last  few  vears  in  the  environs  of 
Paris.  StarUng  from  data  thus  obtained,  the  elevation  of  the  points, 
'where  a  geological  section  was  made,  was  accurately  determined  by  level- 
ing, and  the  operation  repeated  until  a  system  of  points  was  obtained 
aufficiently  near  together  to  admit  of  the  tracing  of  horizontal  curves  in- 
dicating each  surface.  In  this  manner  is  represented  the  upper  surface 
of  the  Cretaceous,  the  Plastic  Clay,  the  White  marls  above  the  Calcaire 
grossier,  the  Travertin  of  St.  Ouen,  the  Green  clays,  the  Sandstone  of  Fon- 
taineblean,  and  finally  the  under  surface  of  the  Diluvium.  Tfie  interven* 
ing  formations  are,  of  course,  also  indicated  by  the  same  curves. 
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By  the  aid  of  this  BubterraDean  geological  map,  it  is  easy  to  determlDe 
the  strata  which  would  be  struck  at  any  given  |>oint  in  the  vicinity  of 
Paris ;  for  the  colors  indicate  the  formation  lying  immediately  under  the 
diluvium,  and,  as  the  point  selected  will  fall  between  two  horisontal 
curves  representing  the  surfaces  of  the  different  strata,  a  fourth  propor- 
tional is  all  that  is  required  to  calculate  the  depth  at  which  any  one  of 
these  surfaces  may  be  reached. 

The  method  employed  in  the  execution  of  the  map  facilitates,  more^ 
over,  a  thorough  study  of  the  formations  represented,  and  may  be  advan- 
tageously used  in  exploring  for  deposits  of  economic  value.  The  chart 
has  other  features  of  interest  which  will  repay  examination.  It  is  prob- 
ably the  most  elaborate  geological  map  ever  constructed,  and  will  doubt- 
less long  be  regarded  as  a  model.  o.  o.  m. 

2.  The  American  Naturalist^  a  Popular  Magazine  of  Natural  His- 
tory.— ^ITnder  this  title,  the  OfScers  of  the  Essex  Institute,  Salem,  Mass., 
propose  to  publish  a  monthly  magazine,  commencing  &rly  in  the  present 
year. 

The  obiect  of  this  journal  is  to  supply  a  long-existing  demand  for  a 
popular  illustrated  magazine  of  Natural  History,  devoted  to  the  exposi- 
tion of  scientific  topics  in  a  free  and  familiar  manner,  without  those 
technicalities  which  often  render  the  mass  of  such  reading  tedious  and 
difficult 

Among  the  contents  of  the  magazine,  will  be  papers  on  topics  of  a 
general  and  special  nature  relating  to  Natural  History,  illustrated  with 
appropriate  wood  engravings,  and  occasional  lithographic  plates;  these 
papers  will  be  mainly  original,  but  compilations  and  translations  of  papers 
from  other  sources  wilt  ^  introduced  when  deemed  of  sufficient  interest. 
It  will  also  contain  accounts  of  excursions  and  expeditions  made  for  sci- 
entific purposes,  with  descriptions  of  the  various  objects  of  interest  dis- 
covered— explanations  of  the  principles  of  the  structure,  development  and 
classification  of  Animals  and  Plants,  both  living  and  fossil,  and  notices  of 
recent  discoveries  in  Geology  and  Archeology — directions  for  collecting, 
preparing  and  arranging  collections,  including  descriptions  of  the  latest 
methods  of  mounting  and  preparing  specimens — short  reviews  of  scientific 
and  popular  works  on  Natural  History — brief  notices  of  the  meetings  of 
the  Natural  History  Societies  throughout  the  country — descriptions  of 
scientific  museums,  and  answers  to  correspondents  on  scientific  topics. 

Each  number  will  contain  48  octavo  pages  of  reading  matter,  beeidea 
advertising  sheets. 

Such  a  magazine  is  greatly  needed  in  this  country  and  will  doubtlesa 
meet  the  patronage  to  which  its  able  corps  of  editors  and  imposing  list 
of  contributors  entitle  it. 

The  editors  are  A.  S.  Packard,  Jr.,  M.D.,  in  connection  with  K  S. 
Morse,  Alpheus  Hyatt  and  F.  W.  Putnam.  y. 

3.  A  Manual  of  Blowpipe  Analysis  and  Determinative  Mineralogy  ; 
by  WiLUAM  Elderhorst,  M.D.  Third  edition,  12mo,  pp.  179,  revised  and 
greatly  enlarged.  Philadelphia,  1866.  (T.  Ell  wood  Zell.)— The  value  of 
Uiis  useful  manual  on  blowpipe  analysis  has  already  been  recognized  in 
this  Journal  in  noticing  the  second  edition.  But  we  have  failed  to  discover 
evidence  of  the  revbion  and  enlargement  announced  on  the  title  page  of 
the  lliird  edition. 
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4.  Catalogue  of  the  Silurian  Fossils  of  Anticosti,  with  descriptions  of 
new  genera  and  species;  by  E.  Billings,  F.G.S.  94  pp.,  large  8vo.  Mon- 
treal, 1866.  From  the  Geological  Survey  of  Canada,  Sir  W.  K  Logan, 
Director. — This  report  on  the  fossils  of  Anticosti,  by  the  accomplished 
paleontologist  of  the  geological  surrey  of  Canada,  is  more  than  a  mere 
catalogue,  as  it  contains  descriptions  of  many  species,  with  a  number  of 
wood-cuta.     We  defer  a  further  notice  to  another  number. 

6.  Lessons  in  Elementary  Chemistry ;  by  Henry  E.  Roscob,  B.A., 
F.RS.,  Professor  of  Chemistry  in  Owens  College,  Manchester.  London, 
Macmillan  &  Co.,  1866.  18mo,  pp.  viii,  898. — This  book  of  Dr.  Ros- 
coe's,  though  designedly  an  elementary  work,  is  written  from  an  advanced 
standpoint,  and,  while  simple  and  clear  in  its  statements,  it  carries  the 
student  fully  up  to  the  position  which  the  science  of  chemistry  has  now 
reached.  Adopting  the  unitary  system  in  its  completeness,  it  spends  but 
little  time  in  prefatory  explanations,  but  leaves  the  philosophy  to  be 
gathered  from  the  several  substances  considered.  We  no.tice  several 
chapters  of  great  value :  especially  those  on  the  physical  properties  of 
Ijaaes ;  on  the  atomicity  of  the  elements ;  on  crystallography ;  on  spec- 
|l\im  analysis,  and  solar  and  stellar  chemistry ;  and  his  chapters  intro- 
ductory to  organic  chemistry.  Questions  upon  the  sections,  with  exer- 
cises are  given  in  an  appendix.  We  are  glad  to  see  he  has  abolished 
the  unsatisfactory  term  ^* anhydride^'  and  substituted  " oxide '^  instead: 
the  nitr^oxygen  series  being  **  nitrous  oxide,  nitric  oxide,  nitric  trioxide, 
nitric  tetroxide,  and  nitric  pentoxide."  His  "potassium  oxide"  seems 
to  us  less  smooth  than  the  "  potassic  oxide"  of  Williamson ;  and  "  hydric- 
potassium  sulphate"  is  improved  if  written  hydro-potassic  sulphate.  We 
commend  this  little  volume  as  one  of  the  best  elementary  treatises  on 
chemistry  in  the  English  language.  o.  f.  b. 

6.  Lecture  notes  for  Chemical  Students :  embracing  Mineral  and  Or- 
ganic Chemistry  ;  by  Edward  Frankland,  F.R.S.,  For.  Sec.  C.  S.,  Pro- 
fessor qf  Chemistry  in  the  Royal  Institution  of  Great  Britain,  etc.  Lon- 
don, Jonn  Van  Voorst,  Paternoster  Row,  1866.-  12mo,  pp.  xx,  422. — 
Dr.  Frankiand^s  views  upon  the  constitution  of  chemical  compounds  are 
well  known  through  his  published  papers.  **  Organic  as  well  as  inor- 
ganic compounds  are  most  instructively  represented  upon  the  typical 
compounds  of  the  most  polyatomic  radical  they  contain."  Thus  upon 
the  types  SbCIg*  and  SbCI^  all  the  compounds  of  antimony  may  be 
written:  as  SbEtg  and  SbEt^L  And  CEtl,  allylic  iodid,  and  CMe^H^, 
propylic  hydrid,  are  formed  upon  the  carbon  types  CO  and  CO^.  Here 
it  is  evident  that  the  composition  of  these  compounds  is  determined  by 
the  equivalence  of  the  highest  poly-equivalent  radical  they  contain. 
Each  of  the  determinants!  in  the  above  examples,  however,  has  two 
equivalencies;  antimony  acts  as  a  triad  and  a  pentad,  carbon  as  a  dyad 
and  a  tetrad.  Dr.  Frankland  considers  that  in  the  highest  compound  of 
any  radical  its  power  of  combination  is  saturated  ;  this  he  calls  the  point 

*  H=l,  0=16,  C=12,  Sn=ll8,  Pt=197-4,  Me=(CH3).  Etz^CaHj),  Ho=: 
(UO),  etc 

t  Dr.  Wolcott  Oibbs  proposes  the  term  "  determinant "  for  the  highest  poly- 
eqnivaleDt  radical  in  a  compound,  " object"  for  the  body  saturating  it,  and  "result- 
ant** for  the  product.  In  ammonia,  for  example,  N  is  the  determinant,  U  the  ob- 
ject, and  NH3  the  resultant. 

Am.  Jour.  8ci.~Sbcond  Sbribs,  Vol.  XLIII,  No.  127.— Jan.,  1867. 

Digitized  by  VjOOQIC 


138  Miscellaneous  Bibliography. 

of  atomic  sataration.  In  this  stage  bodies  can  neither  combine  with 
other  bodies  nor  replace  them ;  and  they  cannot  take  part  in  any  chemi- 
cal change  without  undergoing  decomposition.  Below  this  point,  how- 
CTor,  there  are  in  most  cases  certain  points  of  comparative  stability,  at 
one  of  which  this  stability  may  be  at  its  maximum,  the  compound  un- 
dergoing decomposition  less  readily  than  when  atomically  saturated. 
Thus  nitrogen  atomically  saturated  is  a  pentad  ;  but  it  has  a  trivalent 
and  a  univalent  stage,  of  which  the  former  is  the  stage  of  maximum  sta- 
bility. In  this  stage  bodies  may  unite  directly  with  or  replace  other 
bodies,  thus  acting  like  compound  radicals.  This  fact  Dr.  Frankland  ex- 
plains by  supposing  that  the  units  of  attraction  or  bonds  of  an  atom  may 

saturate  each  other  by  pairs.    Nitrogen  as  a  pentad  is  IZlslZ,  as  a  triad 

— N>,  and  a  monad  <N>.  The  maximum  number  of  bonds  he  calls 
the  ^^  absolute  atomicity,''  the  number  of  bonds  united  to  each  other 
"  latent  atomicity ;"  and  those  free  to  unite  *'  active  atomicity."  The  ab- 
solute atomicity  equals  of  cx)urse  the  sum  of  the  other  two.  The  hexad 
iron  forms  ferrous  chlorid  ^▼Fe"Cl2,  in  which  the  active  atomicity  is  two  ; 
ferric  chlond  '"Fej^'Clg,  in  which  it  is  three ;  and  ferric  acid  Fe^'OgHog, 
in  which  all  the  atomicity  is  active. 

The  book  above  mentioned  is  a  synopsis  of  a  course  of  lectures  de- 
livered at  the  Royal  College  of  Chemistry  in  the  fall  of  1866-6,  and  is 
devoted  to*  a  development  of  these  views.  In  all  the  rational  formulw  it 
contains,  the  determinant  is  written  first,  printed  in  heavy  type,  thus : 
OHg,  SnOj,  FtCI^,  OOKoj  ;  indicating  that  **it  is  united  wi\h  all  the 
active  bonds  of  the  other  radicals,  following  upon  the  same  line."  With 
one  atom  of  the  determinant  as  above,  formulae  are  mon-adelphic ;  with 
two  of  equal  power  di-adelphic,  etc    In  the  latter  case  one  symbol  is 

(  OH 
written  below  the  other,  connected  by  a  bracket,  thus:    ]  #|h'*     ^^' 

Frankland  uses  the  bracket  solely  to  signify  that  the  atoms  it  connects 
exchange  one  bond.    These  atoms  may  be  united  indirectly  as  in  me- 

thylic  ether,  i  O     ,  where  the  dyad  oxvgen  atom  links  them  together. 

(OH, 
Speaking  of  rational  formulse  the  author  says,  **  the  formula  ought  to 
ahow,  first,  whether  the  hydrogen  is  combined  with  the  carbon  or  with 
the  oxygen ;  or  if  combined  with  both,  it  should  indicate  how  many 
atoms  are  united  with  the  carbon  and  how  many  with  the  oxygen.  Sec- 
ondly, the  formula  ought  to  show  whether  the  oxygen  be  united  with  the 
carbon  or  with  the  hydrogen,  or  partly  with  the  one  and  partly  with  the 
other;  or,  lastly,  whether  it  be  performing  the  function  of  linking  hydro- 
gen to  carbon."  p.  201.  The  representation  in  a  formula  of  the  mode 
in  which  the  atoms  are  held  together  (and  not  of  course  their  relative 
position  in  space)  so  necessary  to  explain  cases  of  isomerism,  and  which 
cannot  be  given  by  the  ordinary  typical  formulae,  is  well  obtained  by 

those  of  Dr.  Frankland.    In  aluminic  oxyd,  for  example,  \  aiq^'  ^^^ 

aluminum  atom  exchanges  one  bond  with  its  fellow,  two  with  the  dyad 
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oxjgen  atom  on  the  same  line,  and  one  with  the  single  oxygen  atom  in- 

{  OMeH^ 
termediate ;  in  ethylic  ether,  •<  O  ,  the  carbon  atoms  are  linked  by 

(  OMeH, 
the  oxygen  atom,  while  the  other  three  bonds  of  each  are  united  respec- 
tively with  one  atom  of  Me  and  two  of  H.    To  farther  elucidate  this  im- 
portant fact  of  combination,  Dr.  F.  makes  use  of  the  graphic  notation  of 
Cram  Brown  (using  in  lectures  the  glyptic  formulae  of  Hofmann).*' 

Aluminic  oxyd  is  0=A1— Al=0;  and  ethylic  ether  is 

H  H        H  H 

in  which  the  mode  of  union  of  the  atoms  is  the  same  as  that  above 
given.  These  graphic  methods,  used  more  or  less  by  Eeku]6,  Wurtz,  Roe- 
coe,  Foster,  etc.,  are  most  happy  in  the  clearness  with  which  they  express 
the  manner  in  which  the  bonds  of  an  atom  are  saturated.    Thus  Dr.  P. 

/0\ 
represents  a  molecule  of  oxygen  as  0=0,  and  one  of  ozone  as  O— O. 
The  formulae  of  complex  minerals  given  opposite  pages  103  and  177, 
cannot  fail  to  be  of  the  highest  value  in  mineralogy,  if  only  we  know 
enough  of  their  constitution  to  say  that  these  are  their  true  rational 
formulae. 

Dr.  Frankland  has  been  remarkably  successful  in  developing  these 
views,  and  in  applying  them  alike  to  mineral  and  organic  chemistry. 
We  notice,  however,  the  objectionable  term  *^ anhydride"  retained;  while 
to  our  view  the  term  ''carbonic dioxide"  of  Foster  (or  ''carbonylic  oxide" 
CO  yO)  is  far  preferable.  Again,  we  think  his  reason  for  excluding  car- 
bonic acid  from  the  organic  acids  hardly  sufficient  The  volume  deserves 
careful  study.  The  novelty  of  many  of  its  views,  coming  from  so  distin- 
guished a  chemiHt,  are  most  suggestive,  and  cannot  fail  to  exert  an  im- 
portant influence  upon  theoretical  chemistry.  All  the  more  important 
elements  and  compounds,  with  their  modes  of  preparation,  the  reaction 
in  each  case,  their  physical  and  chemical  properties,  and  their  modes  of 
decomposition,  are  moet  clearly  described.  And  thus  the  object  of  the 
work,  to  furnish  names,  formulas  and  reactions,  and  so  to  save  to  the 
student  the  time  spent  in  copying  these  in  the  lecture  room  is  most  sue-* 
cessfully  accomplished.!  a.  f.  b. 

7.  Chemical  Tables;  by  Stxphen  P.  Sharples,  SJB.  Cambridge, 
Sever  &  Francis,  1866.  pp.  192. — We  cannot  give  a  better  idea  of  the 
value  of  this  book  than  by  stating  the  heads  under  which  the  tables 
are  arranged.  Tables  for  the  calculation  of  analyses;  relating  to  specific 
gravity;  relating  to  heat;  for  gas  analysis;  relating  to  light;  miscella- 
neous  tables.  A  table  of  logarithms  closes  the  volume.  A  collection 
of  physico-chemical  constants  like  this  cannot  fail  to  be  of  great  use 
both  to  the  physicist  and  chemist.  We  need  no  higher  endorsement  of 
the  work  than  that  of  Dr.  Wolcott  Gibbs,  under  whose  supervision  it 
was  prepared. 


*  Not  Roy.  Inst  of  Great  BriUin,  April  7,  1866. 
t  Quart.  Jour.  Chem.  Soo,  xUi,  177,  and  [2],  iv,  872. 
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8.  A  new  Chemical  Nomenclature  ;  by  S.  D.  Tillman,  A.M.,  Professor 
of  Technology  in  the  Am.  Inst,  of  the  city  of  New  York.  pp.  23. — 
This  paper  was  read  before  the  American  Association  at  the  Buffalo 
meeting  last  August.  Prof.  T.  attempts  to  embrace  both  nomenclature 
and  notation  in  one  mnemonical  method,  which  is  certainly  very  ingen- 
ious, and  surprisingly  successful.  He  exhibits  an  accurate  acquaintance 
with  chemical  facts  and  relations.  But  his  system  does  away  with  the 
old  landmarks  too  entirely  to  be  received  into  the  philosophy  of  chemistry. 

9.  Memoirs  of  the  National  Academy^  Vol  I.  pp.  344,  4to.  Wash- 
ington, 1866. — This  first  volume  of  the  Memoirs  of  the  National  Acad- 
emy of  Sciences  contains  the  following  papers  read  before  the  Academy 
in  1864,  1865: 

(1.)  lieduction  of  the  observations  of  the  fixed  stars  made  by  Joseph 
Le  Paute  d'Agelet,  at  Paris,  during  the  years  1783-1785,  with  a  cata- 
logue of  the  corresponding  mean  places  referred  to  the  equinox  of  1800*0  ; 
by  B.  A.  Gould,  (2.)  On  the  Saturnian  system ;  by  Benjamin  Peirce. 
(3.)  On  shooting  stai-s ;  by  H.  A.  Newton.  (4.)  On  the  distribution  of 
certain  important  diseases  in  the  United  States;  by  Augustus  A*  Gould. 
(5.)  On  rifled  guns ;  by  W.  H,  C.  Bartlett. 

Dr.  GouldV  paper  was  noticed  in  this  Journal  in  our  last  volume,  and 
the  principal  part  of  Prof.  Newton's  appeared  in  vol.  xxxix. 

First  AnnuAl  Report  of  the  Geolo^  of  Kansas ;  by  Prof.  B.  Mudob,  A.M.  66 
pp.,  8vo.    Lawrence  (Kansas),  1866.    Report  for  the  year  1864. 

Preliminary  Eeport  of  the  Geological  Survey  of  Kansas ;  by  Prof  O.  C.  Swal- 
low, State  Geologist.     198  pp..  8 vo.    Lawrence,  1866.    Report  for  the  year  1866. 

PaocBRDiNGS  Boar.  Nat.  Hist.  Soc,  Vol.  X.— P.  858,  Formation  of  the  exca- 
vated lake  basins  of  New  England;  N.  8.  Shaler.— Vol  XL  P.  1,  Anatomy  and 
physiology  ot  the  ciliary  muscle  in  man;  B»J.  Jeffries. — p.  8,  On  a  cat  with  super- 
numerary digits ;  B.  O,  Wilder.-^^,  8,  Formation  of  mountain  chains ;  N,  8.  Skaler. 

PaocBEDiNos  AoAD.  Nat.  Sci.  Philadslthia.  No.  8,  June,  July  and  Augast,  1866. 
-^p.  236,  Introduction  of  American  shad  into  the  Alabama  river;  W.  O.  DanielL — 
p.  238,  Description  of  some  new  species  of  Diurnal  Lepidoptera ;  Trytm  Reakirt. — 
p.  251,  Contributions  to  the  paleontology  of  Illinois  and  other  western  states;  F. 
B,  Meek  dr  A*  H,  Worihen.^-^.  275,  Remarks  on  the  remains  of  a  gigantic  Dinosaur 
from  Cretaceous  green  sand  of  New  Jersev ;  E,  D.  Cope. — p.  279,  Notes  on  the 
Vespertilionidie  of  tropical  America ;  H,  Allan. 

PaooEEDiNOs  Amer.  PmLosoPH.  Soc.  PHiLADEr.PHiA,  Vol.  X,  No.  75. — p.  196, 
Observations  on  skylight  polarization;  P.  JS.  Chaee. — p.  199,  Practical  applioatioD 
of  diamagnetism ;  /.  O.  Creewn. — p.  201,  Native  Siamese  photography;  Jhthois, — 
I.  203,  Odjibow6  Franyois  dictionary ;  G.  A.  Belco9u>t.—p.  206,  The  auroral  display 
'eb.  20-21 ;  J.  O.  Oresnofu-^p.  210,  On  Sullivant  <ft  Lesquereux's  Musci  Bor.  Amer. ; 
T.  P.Jamea.-'p.  211,  Obituary  of  Oswald  Thompson;  JS.  K.  Price.^p.  223,  On 
the  comparative  visibility  of  Arago's,  Bobinets  and  Brewster's  neutral  points;  P, 
E.  Chane. — p.  227,  Records  of  oil-borint^  (with  map) ;  J.  P.  Lesletf. — p.  243,  On 
some  specimens  of  Indian  pottery  (with  plate) ;  F.  Peaie. — p.  246,  Ol)8ervations  on 
some  species  of  Spirifera;  J.  Hall. 

PaooBKDiNGS  Ameb^  Acad.  Arts  and  Sci.,  Vol.  VII.— P.  2,  On  certain  formulaa 
of  interpolation;  Ferrell. — p.  31,  An  annual  variation  in  the  daily  mean  level  of 
the  ocean  and  its  causes ;  Ferrell. — p.  87,  Right  ascensions  observed  at  Harvard 
Coll.  Observatory  \n  the  years  1862-1865;  T.  H.  Safford.—p.  89,  Some  focal  prop- 
erties of  quadratics;  /.  E.  Oliver.-^p.  62,  On  the  Nephila  plumipes,  or  silk-spider ; 
B.  O.  Wilder. — p.  67,  The  aqueous  lines  of  the  solar  spectrum;  J.  P.  Cooke^  Jr. — 
p.  68.  Notes  OQ  the  cells  of  the  Bee ;  /.  IVyfwan,— p.  84.  New  process  of  organic 
/jiementary  analysis  for  substances  containing  chlorine ;  O.  M.  Warren. 
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Art.  XVL— On  the  Decrease  of  the  Bate  of  Increase  of  Population 
now  obtaining  in  Ehirope  and  America;  by  Horatio  Eobinson 
Storsr,  of  Boston,  rrofessorof  Obstetrics  and  the  Diseases 
of  Women  in  Berkshire  Medical  (College. 

(Read  before  the  Americen  Aeademj  of  Arts  and  Sciences,  Dec.  14»  1858.)* 

Ik  calling  the  attention  of  the  Academy  to  some  remarkable 
and  hitherto  unexplained  facts  in  the  present  history  of  powerful 
nations,  bearing  upon  their  prosperity,  progress  and  even  their 
future  existence,  I  beg  heed  to  the  various  steps  by  which  I  shall 
arrive  at  certain  astounding  conclusions,  of  tne  deepest  interest 
to  political  economists,  as  well  as  to  moralists. 

In  many  countries  of  Europe,  it  has  been  ascertained  that  the 
'^  fecundity  "  of  the  population,  in  other  words  the  rate  of  its 
annual  increase,  is  rapialy  diminishing. 

*  The  above  paper,  as  will  be  seen,  was  prepared  and  read  nearly  ten  years  ago. 
It  was  thought  best  at  the  time  to  confine  its  discussion  to  the  Medical  profession, 
that  any  error  either  in  statistics  or  reasening  might  be  detected.  Portions  of  it 
"Were  accordingly  published  in  Philadelphia  under  the  auspices  of  the  American 
Medical  Association,  as  oorrelatiTe  to  the  report  of  a  committee,  of  which  the 
writer  was  chairman.  The  event  has  shown  the  justice  of  bis  conclusions.  Not  an 
attempt  eren  has  been  made  tt»  controvert  them,  while  evidence  in  their  favor  has 
been  steadily  accumulating  of  an  overwhelming  character.  Physicians  are  now  of 
one  mind  as  to  the  existence  of  the  main  facts  proved.  This  has  been  shown  by 
the  authoritative  issue  for  general  circulation  of  the  late  Prise  Essay  of  the  Am. 
Med.  Association  (Why  Not  I  A  Book  for  Every  Woman),  and  by  the  publication 
of  corroborative  testimony  by  many  practitioners,  in  different  parts  of  toe  country. 
This  fact  and  the  increased  interest  taken  in  the  subject  by  the  leading  poliUcal 
economists  of  Europe,  would  show  that  the  time  was  now  ripe  for  its  discussion 
by  the  scientific  world— h.  r.  s. 

Am.  Joub.  Sgi.— Secokd  Series,  Vol.  XLIII,  No.  128.— March,  18C7. 
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In  Sweden,  it  has  lessened  by  one-ninth  in  sixty-one  years ;  in 
Prussia,  by  a  third  in  182  years ;  in  Denmark  by  a  (quarter  in 
82  years;  in  England,  by  two-sevenths  in  a  century ;  m  Buasia, 
by  an  eighth  in  28  years ;  in  Spain,  by  a  sixth  in  80  years:  in 
Germany,  by  a  thirteenth  in  17  years;  and  in  France,  by  a^fcird 
in  71  tears.*  Or,  to  reduce  these  fractions  to  decimal&-->in  Swe- 
den tne  rate  of  increase  has  lessened  by  a  fifth,  in  Prussia  bjr  a 
iwrth,  in  Denmark  and  England  by  a  third,  and  in  Russia,  Spain, 
Germany  and  France  by  a  half,  in  a  single  century. 

For  convenience  sake,  larger  bodies  of  statistics  existing  oon- 
oerning  it,  and  from  the  fact  that  it  represents  the  extreme  of 
the  alleged  decrease,  I  shall  take  France  as  the  basis  of  my  com- 
parisons. 

In  France  at  large,  according  to  the  official  returns  as  analyzed 
by  Legoytjf  the  increase  of  the  population,  which  from  1801-06 
was  at  the  rate  of  1*8  per  cent,  annually,  from  1806-46  had  fallen 
to  about  *5  per  cent.  The  exact  ratio  of  decrease  after  this  period 
is  better  shown  by  the  figures  themselves.    The  increase  from 

1841-46         was         1,200,000 
1846-61  *"  880,000 

1851-66  "*  266,000 

In  England  during  the  latter  period,  with  a  population  of  but 
one  half  the  size,  the  returns  or  the'  Registrar-General  showing 
a  relative  increase  nine  times  greater.^ 

In  87  years  from  1817-64  the  mean  annual  increase  in  France 
was  nbt  more  than  156,000 ;  yet  in  five  years,  from  1846-61,  it 
had  fallen  to  76,000  yearly,  and  from  1861-56  to  51,200;  and 
this,  with  a  population  ranging  from  29  to  84  millions! 

A  comparison  of  these  &cts  with  those  obtaining  iu  other  Eu- 
ropean states,  will  make  the  above  still  more  evident 


Tabu  L— J2ato  of  incrnue  in  £uropi  (acoordiog  to  Ratt).g 


Netharlandi,  1821-28 

Saxooy.  1816-80 

Baden  (HMmlsdi),  1820-80 

BtLTwm,  1814-28 

Naples,  1814-24 

France  (MaUiieo),  1817-27 


Per  cent 

Hj^(Roh«rX 

1811-21 

2-40 
1-78 

M 

1821-81 

1-80 

Pnwk. 

1816-27 

1-54 

a 

1820-80 

1-87 

M 

1821-81 

1-27 

Atieirla  (Bobm), 

180 

Bcoilaiid, 

1821-81 

1-80 

PerceoL 
1-2S 
MS 
MS 
1-OS 
O'SS 
0-6S 


"    more  reeeotlj  (DeJonndt),  OliS 


A  similar  and  corroborative  table,  containing  additional  mat- 
ter, is  given  by  Quetelet;]  its  differences  from  the  preceding  are 
owing  to  its  representing  a  different  series  of  years. 

•  Moreau  de  Jonn^t,  BIteenU  de  SUtietiqae,  1868,  p.  202. 

f  Journal  dee  Eoonomittee,  Biarch  and  May,  1847. 

i  Edinb.  Bmr^  Jan.  1887,  p.  842;  Med.  Timet  and  QaaeiU.  Maj,  1867,  p.  48S. 

I  Lehrbocb  der  PoUtitcheQ  Oekonomie. 

I  Sar  rHomme  ei  le  Diveloppemeui  de  aet  Faonltis,  torn,  i,  ch.  7. 
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Table  IL-^RaU  of  inerMie  in  Europe  (aeeordlog  to  Qoetetot). 

Per  cent 

iraland, 2-46 

HongAiy, 2*40 

Spain, 1*66 

BnffUnd 1*66 

Bheoiflh  Pramft, I'SS 


Percent 

Atwtria, ISO 

Bavftrift, 1-08 

Netberlaods,  0-94 

N«ple8» 0-8S 

FntDoe, 0*68 


And  more  recently,  Legoyt*  brings  up  these  results  to  the 
close  of  1846|  by  census,  and  by  the  annual  excess  of  births 
over  deaths,, and  is  therefore  more  reliable. 

Taslb  IIL— JSote  of  inertMe  in  JBurope  (Mooffdlng  to  Legoyt)  6y  cenmn. 

Percent 

HoUiiod, OiM) 

Austria,  0-86 

Sweden, 0*88 

FhuMe 0-68 


Percent 

EngUnd  and  Scotland 1*96 

PruMia, 1-84 

SaxoDj, 1-46 

NorwaT, .  < 1*86 

SMxlinia, 1-08 


Tabu  IY.— i2a/«  of  inereoH  in  Europe  (aooordlog  to  Legoyt)  6y  annutil  €xen%  q/ 

birthe. 


Per  cent. 

Korwaj, 1-80 

PniMia^ 1-18 

Sweden, .^ M4 

Holland 1*08 

Wortembeie, 1*00 

Bogland  and  Scotland, 1-00 

Denmark, 0-96 

Auatria, 0-90 


Percent 

Saxony,  ,,  0-90 

HanoTer,  0-86 

Belgium, 0-76 

Bavaria, ,,..,,...  0-71 

RuMia,  ..•• ^«, 0-61 

France, 0-60 

Nonnandy, , -— 


In  four  departments  of  France,  among  which  are  two  of  the 
most  thriving  of  Normandy,  the  deaths  actually  exceed  thQ 
birth8.t 

Froai  the  above  facts  the  general  mortality  not  being  excesh 
sive,  it  is  evident  that  the  percentage  of  births  to  the  whole  pop- 
ulation must  be  smaller  in  France  than  in  most  other  Eurojpean 
countries ;  and  from  the  lessened  annual  rate  of  increase  ot  the 
population,  that  the  percentage  of  births  must  be  decreasing  in 
similar  ratio. 

From  larger  statistics  furnished  by  De  Jonn&,  I  have  com- 
piled the  following  table  of  the  comparative  ratios  of  births  to 
the  population  in  the  different  countnes  of  Europe. 

Tablb  V. ^-Annual  ratio  of  Biriki  in  Europe. 


Yenioe  and  dependencies  1827,  1  to  28 

Tittcany  1884, ** 

liombardy  1828, 1  to  24 

Baarial886 1  to  26 

WnrtembeiK  1821-27. - 

Pninia  1886, 

Me^enberg  1826. 1  to  26 


Sardinia  18^0, , ^ . , , ., .  1  tp  24 

N'aples  and  dependencies  1880,  ** 
uroooe  lozo,  ■«•«•, •f«.«»»«» 

Poland  1880, , ,  1  to  21 

Ireland  1821-81, ,.,..  " 

Germany  1828, •* 

Switaeriaod  1828, <« 


*  Joomal  des  Eoonomistea,  May,  1847. 
t  MUl.  Prin.  of  PoL  Ecoo^  i,  p.  848. 
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Table  Y— oontiniieii 

8|MU0  1826,. 1  to  27     Roman  States  1886, 1  to  80 

Portugal  1816-19,  1  to  27-6  Turkey  1885, 


Sweden  1826 1  to  28 

Aiutrial829, *' 

Belfpnm  1886 ** 

BaTarUl826,  ., ** 

Two  Sicilias  1631 " 

Holland  1882 " 

Sweden  and  Iforway  1828, ...  1  to  80 
Denmark  1888 '* 


Hanover  1836 1  to  31 

;iicily  1882, - 

lAnstria  1828-30, I  to  82 

.Great  Britain  1821-81, " 

.Scotland  1821-81 1  to  34 

England  1821-81 lto36 

Norway  1882 " 

iFrance  (1771, 1  to  26)  1861, . .  1  to  87 


In  a  total  population  at  different  periods  of  282,678,000,  there 
were  8,788,000  births;  .wtience  an  average  on  the  grand  scale  of 
1  birth  to  every  26*6  individuals. 

In  France,  however^  the  ratio  has  been  steadily  lessening;  as 
seen  by  the  following  table. 

Tablb  YL-^Annual  ratio  of  Birth*  in  France. 


1771-76 1  to  26 

1801-10, 1  to  80 

1811-26, 1  to  32 

1826-86,  ....,.,.  1  to38 


1886-40, 1  to84 

1841-46, 1  to36 

1846-60 1  to  37 


The  position  of  France  as  compared  with  the  rest  of  Europe, 
in  respect  to  the  ratio  of  births  to  the  population  at  different  pe- 
riods can  be  made  still  more  manifest. 


Tails  YTL^Oomparatine  ratioi  o/Birtki  in  JSurcpt, 


lto28, 

1  to  23'fi, 
lto24, 

I  to  24-6, 
lto26, 

1  to  26, 


lta27, 


1  to  27-6. 
ItoSS, 


Venetian  Provinees  1827,  Tus- 
cany 1834. 

Kingdom  of  IFaplee  1822-24. 

TuMany  1818,  Sidly  1824. 

l>>mbardy  1827-28,  RuaualSSL 

Pruwia  1826-26. 

Franot  1781,  Austria  1827,  Boa- 
■ia  1836,  Pruseta  1836. 

Sardinia  1820,  Hanover,  Wur- 
temberg  and  Mecklenberg 
1826,  Greece  1828,  Naples 
1880. 

Spain  1826,  Oermany,  Switser- 
land  1828,  Poland  1830,  Ire- 
land 1881. 

Portugal  1816-19. 

Holland  1818-24,  Bavaria,  Swe- 
den 1826.  Austria  1829,  Bel 
gium  1836. 


I  to  29,  Canton  Lnceme  1810,  HoUand 
1882. 

1  to  29-8,  Franae  1801. 

ItoSO,  Sweden  and  ITonray  1828.  Bel- 
giuoi  1882,  Denmark  1888. 
*  Turkey  1886,  States  of  the 
CbunA  1886. 

1  to  81,    Sicily  1882,  HanoTer  1886. 

1  to  31-4,  France  1811. 

1  to  31-6,  France  1821. 

1  to  82,  Austria  1880.  Great  Britain, 
Switcerland  1881. 

1  to  88,    France  1828-31. 

1  to  34,  Norway,  Holstein  1826,  Scot- 
land 1831,  France  1834-41. 

1  to  36,  Denmark  1810,  EngUnd  1881, 
Norway  1882. 

1  to  36-f ,  France  1861. 


In  Paris,  strange  to  say^  the  decrease  in  the  ratio  of  births  to 
the  population,  though  decided  and  steady,  has  not  in  actual 
proportion  been  as  great  as  in  the  Empire  at  large;  showing 
that  the  cause,  whatever  it  may  be^  is  not  one  depending  on  the 
influenee  of  a  metropolis  alone  for  its  existence. 

From  1S17-31  there  averaged  in  Paris  1  birth  to  26*87  inhab* 
itants,  and  from  1846-51,  1  to  81 '98.* 

*  Husson,  Les  Consummations  ds  Parii^  1866. 
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The  facts  thus  far  stated  are  admitted  bj  the  leading  atatisti* 
cians  and  political  economists  of  the  day,  ignorant  as  they  seem 
of  much  of  the  evidence  soon  to  be  brought  forward,  and  of  the 
<conclaaion  to  which  the  whole  matter  directly  and  with  almost 
mathematical  exactness  may  be  proved  to  tend. 

"In  France,"  remarks  De  Jonn&,  "the  fecundity  of  the  people 
is  restrained  within  the  strictest  limits."* 

*'The  rate  of  increase  of  the  French  population,"  says  Mill, 
''  is  the  slowest  in  Europe.  The  number  of  births  not  increasing 
.at  all,  while  the  proportion  of  births  to  the  population  is  consi£ 
drably  diminishing. "f 

We  turn  now  to  this  country,  to  the  conmionwealth  of  Massa* 
^ohusetts. 

In  the  state  of  Massachusetts,  it  has  been  found  of  late  years 
that  the  increase  of  the  population,  or  the  excess  of  the  births 
over  the  deaths,  has  been  wholly  of  those  of  recent  foreign  origin.^ 
'This  in  1860,  and  asserted  of  the  sUte  at  large.  In  1858,  'Mt 
is  evident  that  the  births  within  the  commonwealth,  with  the 
usual  increase,  have  resulted  in  favor  of  foreign  parents  in  an 
increased  ratio."§  In  other  words,  it  is  found  that  in  so  far  as 
•depends  upon  the  American  and  native  element  and  in  the  ab* 
sence  of  the  existing  immigration  from  abroad,  the  population 
of  Massachusetts  is  stationary  or  decreasing.  This  is  shown  also 
to  threaten,  even  if  we  allow  the  foreign  element  to  enter  the 
calculation. 

In  1860,  the  population  of  Massachusetts  was  by  census 
994,6fe6,  and  the  births  were  27,664:  in  1865  they  were  82,846 
and  the  population  1,182,869.  The  proportion  of  births  to  the 
population  was  therefore  1  to  86  in  1850,  and  in  1866  1  to  84; 
a  ratio  much  smaller  than  that  obtaining  in  most  countries  of 
Europe,  and  but  little  over  that  of  France,  which  in  1860  was  1 
to  87.1  ■ 

'*Tbis  result,"  remarks  Dr.  Chickering,  page  49  of  the  pamph- 
let just  quoted,  "will  doubtless  surprise  many,  who  will  hardly 
think  it  possible.  Is  it  general  or  is  it  accidental  ?  If  it  be  gen* 
eral,  how  has  it  happened  ?  What  causes  have  been  in  opera- 
tion to  produce  it  ?  How  is  it  to  be  accounted  for  ?"  These  ques- 
tions have  hitherto  been  unanswered.  ' 

Decrease  in  the  births  of  a  nation,  its  lessened  rate  of  inoreaae, 

*  El^mento  de  Stattttique,  p.  196. 
t  Principles  of  Polit  Eoonoiny,  i,  pp.  848,  844. 

X  Chickering:  ComparatiTe  view  of  the  Population  of  Bostoa.  1860.  City 
Document,  No.  60,  p.  44. 

fl2th  Registration  Report  to  tbe  Legislature  of  Maaaaehusetta,  1868,  p.  11«. 
The  present  statistics  and  others  subs^uentlj  presented,  I  have  computed  from 
the  fourteen  published  Registration  Reports  of  the  State  of  Massadiusetta.    Those 
concerning  New  York  I  have  drawn  from  a  series  of  official  reports,  kindly  fur- 
nished me  by  the  present  City  Inspector,  Mr.  Qeo.  W.  Morton. 
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must  depend,  according  to  one  writer,  De  Jodd<$s,  '*  either  on 
physical  agents,  especiiuly  climate,  or  od  the  degree  of  civiliza- 
tion of  a  people,  their  domestic  and  social  habits."  *'  In  France," 
he  a^ain  remarks,  ''the  climate  is  favorable  to  an  increase  of 
population,  and  this  obstacle,  this  restraint,  is  found  in  its  ad* 
vanoed  civilization."* 

"  This  diminution  of  births,"  says  Legoyt,  "  in  the  presence  of 
a  constant  increase  of  the  general  population  and  of  marriages, 
can  be  attributed  to  nothing  else  tnan  wise  and  increased  fore- 
sight on  the  part  of  the  parent"t 

"  The  French  peasant,^  writes  Mill,  "  is  no  simple  countryman, 
no  downright  ^paysan  du  Danube;'  both  in  fact  and  in  fiction  he 
is  now  '  le  ruse  paysan.'  That  is  the  stage  .which  he  has  reached 
in  the  progressive  development  which  i/ie  cansiitiUian  of  things 
has  imposed  on  human  intelligence  and  human  emancipation."^ 

"  These  facts,"  he  again  asserts,  "  are  only  to  be  accounted  for 
in  two  ways.  Either  the  whole  number  of  births  which  nature 
admits  of  and  which  happen  in  some  circumstances,  do  not  take 

Slace ;  or  if  they  do,  a  large  proportion  of  those  who  are  bom, 
ie.  The  retardation  of  increase  results  either  from  mortality 
or  prudence ;  from  Mr.  Malthus's  'positive,'  or  from  his  'preven- 
tive' check;  and  one  or  the  other  of  these  must  and  does  exist 
and  very  powerfully  too,  in  all  old  societies.  Wherever  popula- 
tion is  not  kept  down  by  the  prudence  of  individuals  or  of  the 
state,  it  is  kept  down  by  starvation  or  by  disease."§ 

But  on  the  other  hand,  it  has  been  forgotten  by  these  writers 
that  the  alternative  supposed  does  not  exist  in  the  case  we  have 
instanced.  Marriages  in  France,  unlike  some  other  continental 
states,  are  continually  increasing,  and  starvation  «nd  disease  are 
yearly  being  shorn  of  their  power. 

If  we  turn  to  Massachusetts,  these  arguments  acquire  addi- 
tional force.  Amid  such  general  thrift,  abundance,  wealth,  in  a 
state  comparatively  young  and  not  over  settled,  there  has  been 
every  reason  for  the  population,  general  and  native,  as  well  as 
foreign,  to  increase.  Want  and  excessive  mortality  are  alike  ab- 
sent. Emigration  westward  and  abroad,  the  only  apparent  posi* 
tive  check,  extensive  though  this  is,  can  by  no  means  account  for 
the  evident  facts.  Conscription,  war,  despotism,  restraining  to  a 
certain  extent  the  population  of  France,  are  all  unknown  to  our- 
selves. With  the  authors  quoted,  we  are  therefore  forced  to  a 
single  position,  that  this  annual  lessening  of  births  must  be 
owing,  in  great  measure  abroad,  almost  wholly  with  us  at  home, 
to  ^ prudence^  on  the  part  of  the  community,  not  as  a  State,  which 
ever  encourages  population,  but  as  individuals. 

Before  proceedmg,  I  would  remark  that  the  condition  of  things 


'^  Loe.  eit,  pp.  194, 195.  t  Joamnl  dee  Economtstet,  18i7. 

I  Loc  dt,  i\  886.  §  Ibid.,  f,  417. 
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tlitis  fiur  described  is  saoh  as  {)oIitical  economists,  almost  without 
exception,  approve,  and  that  in  great  measure  it  is  owing  to  the 
direct  influence  of  their  doctrines. 

In  his  well  known  Essay  on  Population,  Mr.  Malthus  remarks, 
that  *'  in  the  average  state  of  a  well  peopled  territory,  there  can- 
not well  be  a  worse  sign  than  a  large  proportion  of  births,  nor  a 
better  sign  than  a  small  proportion."*  v 

A  host  of  other  authorities  might  be  c[uoted,  but  a  few  ex- 
tracts from  a  later  writer,  standard  in  this  country  at  present 
and  taught  in  our  universities,  till  very  lately  in  that  of  Gam- 
bridge  for  instance,  will  suffice. 

"  We  greatly  deprecate,"  says  Mill,  "  an  increase  of  p|opula- 
tion  as  rapid  as  the  increase  of  production  and  aocumulation."f 

"  There  is  room  in  the  world  no  doubt,  and  even  in  old  coun- 
tries, for  an  immense  increase  of  population.  But  although  it  may 
be  innocuous,  I  confess  I  see  very  little  reason  for  desiring  it"f 

"  I  sincerely  hope,  for  the  sake  of  posterity,  that  they  will  be 
content  to  be  stationary  long  before  necessity  compels  them  to  it"§ 

*'  If  the  opinion  were  once  generally  established  among  the 
laboring  class,  that  their  welfare  required  a  due  regulation  of  the 
numbers  of  their  &milies,  only  those  would  exempt  themselves 
from  it,  who  were  in  the  habit  of  making  light  of  social  obliga- 
tions generally."! 

'*  The  principle  contended  for  includes  not  only  the  laboring 
classes,  but  all  persons,  except  the  few  who,  being  able  to  give 
their  offspring  the  means  of  independent  support  during  the 
whole  of  life,  do  not  leave  them  to  swell  the  competition  for  em- 
ployment'T^ 

*'  When  persons  are  once  married,  the  idea  never  seems  to  en- 
ter any  one's  mind,  that  having  or  not  having  a  family,  or  the 
number  of  which  it  shall  consist,  is  at  all  amenable  to  their 
own  control.  One  would  imagine  that  it  was  really,  as  the  com- 
mon phrases  have  it,  God's  will  and  not  their  own,  which  deci- 
ded the  number  of  their  ofispring."** 

"  In  a  place  where  there  is  no  room  left  for  new  establish- 
ments," says  Sismondi,  entirely  ignoring  the  escapes  offered  by 
emigration  and  the  increased  importation  of  food,  ''if  a  man  has 
eight  children,  he  should  believe  that  unless  six  of  them  die  in 
infancy,  these  and  three  of  his  own  contemporaries,  of  each  sex, 
will  be  compelled  to  abstain  from  marriage,  in  consequence  of  his 
own  impruaence."tt 

Having  now  explained  an  important  cause  of  the  effects  I 
have  described,  I  return  from  the  digression. 

«  Loc.  cit,  p.  818.  t  Loc.  cit,  ii,  268.  t  Ibid,  ii,  816. 

Slbid^  ii,  817.  I  Ibid.,  i,  461.  %  Ibid.,  i,  462,  footnote. 

*  IbML,  1, 447.  ft  Noureaux  Prindpes  d'Eoonomie  Politiqnt,  Ut,  til,  cb.  6. 
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Prudence,  it  is  asserted,  on  tbe  part  of  individoals  checks  and 
keeps  within  bounds  the  natural  increase  of  the  human  race. 
We  cannot  well  avoid  allowing  that  this  statement  is  true,  and 
that  it  applies  with  even  more  pertinency  to  ourselves  as  a  peo- 
ple than  to  nations  abroad. 

It  will  be  profitable  for  us  to  go  a  step  further,  and  to  enquire 
in  what  way  this  result  is  effected ;  and  though  I  shall  be  com- 
pelled to  refer  to  matters  usually  thought  best  to  keep  concealed, 
and  to  present  a  conclusion  at  once  frightful,  astounding,  d^rar 
ding,  I  shall  not  shrink  from  the  duty.  For  the  subject  is  one 
which  concerns  each  one  of  us,  as  philosophers,  parents,  as  citi- 
zens, as  christians. 

There  is  no  reason  to  suppose,  as  West,*  Husson  and  DeJonn^ 
have  thought,  that  the  rapid  and  constant  decrease  of  births  I 
have  shown  to  exist  can  be  attributable  to  any  progressive  lack 
of  fecundity  on  the  part  of  women,  or  of  generative  power  on 
that  of  men  ;  nor  is  there  reason  to  think  that  the  passions  of 
the  race  burn  less  freely  than  formerly,  or  that  they  arc  more 
generally  under  control/ 

In  a  certain  measure,  no  greater  than  formerly  however,  these 
needs  are  met  by  prostitution.  Yet  marriages  and  lawful  con- 
nections have  increased  and  now  undoubtedly  exist  to  a  greater 
proportionate  extent  than  ever  before.  They  are  confessed  and 
easily  proved,  to  be  usually,  either  in  whole  or  in  great  part,  bar- 
ren of  offspring — we  have  only  to  look  about  us,  for  abundant 
evidence  oi  this — while  formerly,  as  is  equally  known,  such  was 
not  the  case. 

Let  all  allowances  be  made  for  certain  conjugal  habits,  exist- 
ing extensively  among  the  French,  and  by  no  means  rarely  imi- 
tated in  this  countrv,  as  unnatural  and  degrading  as  they  are 
detrimental  to  the  pbysiciil  health  of  both  male  and  female ;  but 
there  exist  a  series  of  statistics,  hitherto  unknown,  unappreciated 
or  sedulously  concealed,  which  prevent  the  increasing  decrease 
of  births  from  being  thus,  and  only  thus  explained. 

Prevention  of  pregnancy,  to  whatever  extent  existing,  cannot 
account  for  the  decrease  of  living  births ;  actual  pregnancies  be- 
ing proved  fully  as  frequent  as  ever.  What  then  can?  We 
answer  the  question  by  another. 

"  Has  it  been  sought,"  asks  Quetelet,  in  his  Theory  of  Proba- 
bilities, though  he  did  not  attempt  to  solve  the  problem,  so  puz- 
zling to  statistician,  philanthropist  and  statesipan,  "  to  account 
for  tne  peculiarities  relating  to  the  still-born,  and  to  combat  the 
causes  which  in  certain  circumstances  swell  their  number  in  so 
deplorable  a  manner  ?"t 

I  shall  show  that  nearly  as  many  pregnancies  exist  as  ever. 
We  are  to  consider  these  pregnancies,  not  as  prevented,  but  as 
terminated  without  the  birth  of  a  living  child. 

«  Med.  Timet  and  Gaiette,  June,  1866,  p.  611.  f  Loc.  cit,  p.  S84. 
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I  am  aware  that  the  evidenoe  of  statistics  is  received  by  many 
minds  with  a  certain  measure  of  doubt ;  but  I  shall  endeavor  so 
to  add  proof  to  proof,  and  to  draw  these  from  such  authoritative 
sources,  that  no  doubt  can  fairly  remain.  I  base  my  remarks 
upon  the  following  self-evident  laws. 

1st  That,  while  a  result  or  event  in  individual  instances  is  ever 
variable  and  uncertain,  this  result  or  event  when  calculated  from 
or  upon  masses  of  instances  becomes  proportionately  certain  and 
invariable. 

m.  That,  to  apply  this  principle  to  the  case  we  are  now  con- 
sicLering,  the  absoliUc  number  or  Uving  births  in  a  given  popula- 
tion, in  a  given  time,  should,  in  the  absence  of  an  evident  and 
sufficient  disturbing  cause,  be  always  nearly  the  same ;  increas- 
ing with  the  increase  of  the  population,  and  with  the  progress 
of  medical  science  (which  might  easily  be  proved  to  be  in  this 
respect  constantly  advancing). 

8.  That  the  absolute  number  of  stiU  births  at  the  fuU  period  of 
pregnancy^  occurring  from  natural  causes  in  a  given  time  in  a 
given  population  should  be  always  nearly  the  same ;  increasing 
only  in  proportion  to  the  actual  increase  of  the  popnlation,  and 
decreasing  with  the  progress  of  medical  science. 

4th.  That  the  absolute  number  of  premature  births,  occurring 
from  natural  causes  in  a  given  time  in  a  given  population 
should  be  always  nearly  the  same ;  increasing  only  in  proportion 
to  the  actual  increase  of  the  population,  and  decreasing  with  the 
progress  of  medical  science. 

6th.  That  the  relative  number  ot  still  births  from  natural  causes^ 
at  the  full  period  of  pregnancy  and  premature,  as  compared  with 
the  living  births  in  a  given  population  in  a  given  time  should  be 
always  nearly  the  same ;  not  being  affected  by  an  increase  of 
population,  and  constantly  lessened  by  the  progress  of  medical 
science. 

6th.  That  the  relative  number  of  stiU  births  from  natural  causes^ 
at  the  full  period  of  pregnancy  and  premature,  as  compared  with 
the  general  mortality  in  a  given  population  in  a  ^iven  time, 
should  remain  always  nearly  the  same,  not  being  affected  by  an 
increase  of  population  and  but  slightly  by  the  progress  of  medi- 
cal science. 

7th.  That  the  relative  number  of  still  births  from  natural  causes^ 
premature  and  at  the  full  period  of  pregnancy,  should  remain 
always  nearly  the  same  compared  with  each  other;  neither  of 
them  being  affected  hy  the  increase  of  population  and  each  of 
them  nearly  eaually  by  the  progress  of  meaical  science. 

It  has  alreauy  become  manifest  that  the  2d  of  these  proposi- 
tions does  not  accord  with  existing  facts ;  that  the  absolute  num- 
ber of  living  births  in  Europe  and  in  this  country  does  not  re- 
main the  same,  time  and  population  agreeing ;  that  instead  of 

Am.  Joitb.  Sci.— SsooiTD  Sbbus,  Vol.  XUn,  No.  138.— MabcHi  1867. 
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inoreasing  with  the  increase  of  the  latter  and  with  the  progress 
of  medical  science,  it  has  been  rapidly  and  steadily  diminishing. 

In  the  discord  of  existing  facts  with  the  remaining  propositions 
also,  I  have  detected  and  shali  make  evident  the  disturbing  cause. 

Since  1805,  when  returns  were  first  made  to  the  Begistry  of 
New  York,  the  number,  proportionate  as  well  as  actual,  of  foetal 
deaths  in  that  city  has  steadily  and  rapidly  increased.  With  a 
population  at  that  time  of  76,770,  the  number  of  still  and  pre* 
mature  births  was  47 ;  in  1849,  with  a  population  estimatea  at 
460,000  the  number  had  swelled  to  1820.*  Thus  while  the  pop- 
ulation had  increased  only  six  times  since  1806,  the  annual  num- 
ber of  still  and  premature  births  had  multiplied  over  twenty-seuen 
times!    The  following  table  shows  the  rapidity  of  this  increase. 

Tabls  Vllt^Ratio  of  Foetal  Deatfu  to  the  population  in  New  York. 


1806 

1  to  1 683*40 

1880,... 1 

1886, ] 

L  to  697*60 

1810 

1  "  1026-24 

L  "  669*88 

1815, 

.....  1  «*  98<('4e 

1840 ] 

I  **  616H)3 

1820 

1  «  664-62 

1845, 1 

L  **     384-68 

1826 1  -  680C8 

1849 ] 

L  "  840-90 

In  the  three  years  preceding  1849,  there  were  registered  in 
New  York  400  premature  births  and  3,139  children  still  bom; 
a  total  of  3,639,  representing  at  that  time  a  yearly  average  of 
some  1200  foetal  deaths.  It  is  evident  that  though  almost  all 
the  still  births  at  the  full  time,  even  from  criminal  causes,  are 
necessarily  registered,  but  a  small  proportion  of  the  abortions 
and  miscarriages  occurring  are  ever  reported. 

In  the  three  years  preceding  1867,  there  were  registered  in 
New  York  1196  premature  and  4786  still  births,  a  total  of  6931, 
representing  a  yearly  average  of  some  2000  foetal  deaths ;  show- 
ing that  in  the  short  space  of  seven  years,  the  number  of  foetal 
deaths  in  New  York,  already  enormous,  had  very  nearly  doubled ! 

I  now  present  a  table  showing  the  ratio  of  still  births  to  the 
living  births  in  various  countries  of  Europe. 

Tabu  IX.— /Zo^to  of  Still  to  Irving  Sirtht  in  Europe, 


OeiMva  1824-88 1  to  17 

Berlin  (hospitals)  1768-74,  . .  1  to  18 

Kris  (Mateniit^)  1816-86,  . .  1  to  20 

SVedeo  1821-26 1  to  28-6 

Denmark  1826-84, lto24 

Belgiom  1841-48 1  to  24*2 


Prussia  1820-84 1  to  29 

Iceland  1817-28 1  to  80 

Prague  ¥820, 1  to  80 

Londoo  (hospitals)  1749-81, ...  1  to  81 

Vienna  1828 1  to  82 

Austria  1828 1  to  49 


In  France  at  large  in  1858  the  ratio  was  1  to  24.  Department 
of  Seine  1  to  15.  In  the  city  of  Paris  1836-M,  1  to  14-8;  in 
1845-58, 1  to  13-8.  The  proportion  of  still  births  in  the  rural 
districts  of  France  is  governed  by  the  same  laws  as  in  the  me- 
tropolis. In  868  provincial  towns  the  ratio  was,  in  1836-45,  1 
tol9-5;  in  1846-50, 1  to  18-8. 

*  lUport  of  the  City  luspaetor  for  1849. 
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White  diatrictfl  more  thinly  populated  gave,  in  1841-46, 1  to 
29;  1846-50,  1  to  27  * 

In  Belgium,  daring  a  similar  period,  the  ratio  was  much  the 
same.  It  was,  in  1841-48,  in  towns  1  to  16*1,  in  country  1  to 
29-4.t 

The  apparent  discrepancy  between  city  and  country,  noticed 
as  equally  obtaining  in  Belgium  and  France,  is  probably  owing 
in  great  measure  to  greater  negligence  of  the  country  officials 
in  registering  the  still  birtha 

Again,  the  total  number  of  births  at  the  full  time  in  New 
York  in  1856  was  17,756;  of  these,  16,199  were  living  ;|  prov- 
ing that  of  children  at  the  full  time  alone,  setting  aside  the 
great  number  of  viable  children  born  prematurely,  and  the  in- 
numerable earlier  abortions  not  recordeo,  1  in  every  11*4  is  born 
dead. 

From  foreign  statistics  on  a  large  scale,  embodied  in  the  table 
we  have  already  given,  it  is  found  that  the  proportion  of  still 
births  does  not  in  those  countries  drop  below  1  in  15,  and  this 
in  France;  ranging  from  that  number  up  to  1  in  80  or  40  of  the 
whole  number  of  births  reported. 

In  Geneva,  out  of  10,925  births  occurring  from  1824-88, 1,221 
of  them  illegitimate  and  therefore  to  be  supposed  liable  to  a  large 
percentage  of  deaths  from  criminal  causes,  there  were  only  646 
foetal  deaths ;  a  proportion  of  1  in  17. 

In  Belgium,  there  were  29,674  illegitimate  births  from  1841-48, 
and  of  these  1,766  were  born  still,§  or  1  in  16*8. 

In  New  York,  from  1854-67,  there  were  48,828  births;  and 
6,981  still  births,  at  the  full  time  and  prematurely ;  or  in  other 
words,  1  to  every  8*1  was  born  dead. 

In  Massachusetts,  the  ratio  of  still  births,  at  the  full  time  and 
premature,  as  compared  with  the  living  births  in  1850,  was  1  to 
15-5.  In  France  it  is  1  to  24,  and  in  Austria  1  to  49.  While 
the  proportion  of  still  births  at  the  full  time  to  the  whole  num- 
ber is  enormous  and  steadily  increasing,  so  is  the  number  of 
known  abortions  and  premature  births. 

The  frequency  of  these  occurrences  reported  from  the  practice 
of  physicians,  and  thus  to  a  certain  extent  but  not  entirely, 
likely  to  be  of  natural  and  accidental  origin,  is  as  follows :  m 
41,699  cases  registered  by  Collins,  Beatty,  LaOhapelle,  Churchill 
and  others,  there  were  6S0  abortions  and  miscarriages.  Here 
all  the  abortions  were  known ;  their  proportion  was  1  to  78*5. 

In  New  York,  from  1854-57,  there  were  48,828  births  reported 
as  at  the  full  time  and  1,196  premature.  Here  all  the  abortions 
were  not  known,  probably  but  a  very  small  fraction  of  them ; 
the  proportion  was  1  to  40*4. 

*  I>«  Jonn^s,  loc.  cit,  p.  289.  f  Qnetelet,  loc  cit,  p.  162. 

t  City  iDspeptor's  Report  for  1856.  §  Compiled  from  Quetelet,  p.  162. 
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la  Massaofausetts,  the  ratio  of  premature  births  to  those  at  the 
full  time,  as  recorded  in  the  registration  reports,  during  the  pe* 
riod  from  186&-56,  was  1  to  261. 

That  th^  ratio  of  still  births  and  abortions,  already  so  fright* 
ful,  is  steadily  increasing,  is  also  seen  by  the  following  table;  in 
which  we  have  compared  the  still  births,  supposable  perhaps  of 
accidental  value,  with  the  general  mortality,  whose  value  is  at 
least  as  accidental. 

Table  JL^Maiio  of  the  Fatal  to  the  general  mortaiity  in  New  York.* 


Total  deaths. 

F«tal  deaths. 

Ratio. 

1804t09 

13,128 

849 

1  to  87-6 

1809-15 

14,011 

688 

1  to  26-8 

18U-86 

84,798 

1,818 

1  to  191 

182S-86 

69,847 

8.744 

1  to  16-8 

1886-6S 

289.786 

21,702 

1  to  18-8 

1866 

21.668 

1,948 

1  to  11-1 

In  1851,  the  ratio  of  foetal  deaths  in  Massachusetts  to  the  gen* 
eral  mortality  was  1  to  IS'S ;  in  1855,  1  to  104,  larger  than  in 
New  York  city  a  year  later.  In  a  metropolis  we  should  expect 
theproportion  to  l>e  greater  than  in  a  state  at  large ;  it  is  here  less. 

Finally  we  compare  the  recorded  premature  still  births  of 
New  York,  with  those  still  at  the  full  time. 

In  the  seventeen  years  from  1888-65,  there  were  reported 
17,287  still  births  at  the  full  time,  and  2,710  still  prematurely; 
the  last  bearing  the  proportion  of  1  to  6*8. 

In  the  nine  years  from  1838-47,  omitting  1842  for  the  reason 
that  the  reports  to  the  Registrar  for  that  vear  were  confessedlv 
imperfect,  there  were  682  still  premature  births,  and  6,445  still 
at  the  full  time;  a  yearly  average  of  1  to  10*2. 

In  the  eight  years  from  1848-^5,  there  were  2,078  premature 
still  births,  and  10,792  still  at  the  full  time ;  an  average  of  1  to  6 ; 
while  in  1856,  there  were  887  still  prematurely,  and  1,556  at  the 
full  time;  or  1  to  4-02! 

On  the  other  hand,  there  were  recorded  in  Massachusetts  dur- 
ing  the  14  years  and  8  months  preceding  1855,  4,570  still  births 
and  11,716  premature  births  and  abortions,!  the  ratio  being  1 
abortion  to  '3  still  births ;  or  in  other  words  it  would  appear 
from  the  statistics  quoted,  that  the  comparative  frequency  of 
abortions  in  Massachusetts  is  13  times  as  great  as  in  the  worst 
statistics  of  the  city  of  New  York! 

We  are  willing  however^  we  rejoice,  to  modify  this  statement, 
fis  in  the  earliest  of  the  years  quoted,  returns  from  the  city  of 
Boston  seem  to  have  been  imperfect  or  wanting.  We  therefore 
oonfine  ourselves  to  a  more  recent  period. 

From  1850-55,  the  registration  being  much  more  accurate 
than  before,  and  ita  results  compiled  with  the  greatest  care,  three 


•  Ouniplled  from  atj  lospector^B  Reports  for  1865^. 
t  I4tl>  fi4igittfmttoD  Report,  1856. 
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years  of  the  five  by  a  noted  statiaticiaD,  Dr.  ShurtlefiT,  there 
were  recorded  in  Massachusetts  2,976  still  births  and  5,899  pre- 
mature births  and  abortions,  the  ratio  being  1  abortion  to  *6  still 
births ;  in  other  words,  the  frequency  of  abortions  as  compared 
with  still  births  at  the  full  time  is  at  least  8  times  as  great  in 
Massachusetts  as  in  the  worst  statistics  of  the  city  of  New  York.* 
It  is  allowed  by  political  economists,  by  Mill  and  by  Malthus 
himself,  that  so  much  of  the  existing  decrease  as  cannot  other* 
wise  be  explained,  must  be  attributed  to  influences  generally 
prevalent  in  Europe  during  earlier  ages,  and  in  Asia  to  the 

E resent  time.  "  Tnroughout  Europe,"  says  Mill,  "  these  causes 
ave  much  diminished,  but  they  have  nowhere  ceased  to  exist. "f 
Several  of  these  causes,  starvation,  wars,  disease,  have  been 
named  by  the  authority  now  quoted,  but  the  greatest  of  them 
;all  is  left  unspoken. 

The  wilful  destruction  of  living  children,  at  and  before  birth, 
history  declares  to  have  obtained,  and  to  a  very  great  extent, 
among  all  the  earlier  nations  of  the  world,  the  Jews  alone  ex* 
cepted.  Aristotle:|:  defends  it,  and  Plato.§  It  is  mentioued  by 
Juvenal,!  Ovid,^  Seneca  and  Cicero ;  and  it  is  denounced  by  the 
early  Christians.**  It  was  common  in  Europe  through  the  mid- 
dle ages,  and  still  prevails  among  the  Mahometans,  Chinese,  Jap- 
anese, Hindoos,  and  most  of  the  nations  of  Africa  and  Polyne- 
sia to  such  an  extent  that  it  may  well  be  doubted  whether  more 
have  ever  perished  in  those  countries  by  plague,  by  famine  and 
the  sword. 

It- is  impossible  that  the  facts  I  have  quoted  from  present  his« 
tory  can  in  any  great  measure  be  owing  to  natural  causes  alone. 
^They  are  wholly  inexplicable  on  any  principles  which  do  not 
recognize  an  amount  of  guilt  at  which  numanity  shudders. 

We  have  seen  that  with  us,  in  the  absence  of  all  influences 
that  tend  to  keep  down  population  in  foreign  countries,  old  and 
<2rowded,  and  under  the  yoke  of  despotism,  the  effects  attributa- 
ble elsewhere  to  these  causes,  exist  and  to  an  extreme  degree. 
That  the  ratio  of  fcetal  deaths  to  the  population  had  swelled  in 
Kew  York  from  1  in  1688  in  1805  to  1  in  840  in  1849,  while  in 
France  at  a  later  period,  1851,  they  were  only  1  in  1000.  That  the 
etjtoal  number  of  fcetal  deaths  in  that  city  had  in  the  7  years  frpm 
IwO-67,  very  nearly  doubled.  That  the  foetal  deaths  as  com- 
pared with  the  total  of  births,  elsewhere  in  statistics  of  illegit- 
unacy  alone,  where  the  results  are  supposed  worst  and  con- 
fessed chiefly  from  crime,  being  1  in  16  8  (Belgium),  had  here, 

*  The  aboye  remarks  are  not  to  be  misunderstood.  In  Massachusetts  registration 
lias  been  conducted  with  greater  care  than  elsewhere.  Subsequent  inyestigationB 
have  proved  that  both  infaatidde  and  foeticide  preTail  to  an  equal  extent  in  manj 
other  of  our  states. 

+  Loc  cit,  i,  417.  t  Travels^  Anacharsis,  t,  270. 

§  Ibid.,  iv,  842.  |  Satires,  Vi,  692. 

5  Amor.,  lib.  2 ;  Heroides,  enist.  2.  **  BaoTt't  ApolqgiM. 
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legitimate  and  natural,  reached  the  frightful  ratio  of  1  in  8. 
That  the  foetal  deaths  as  compared  with  the  total  mortality,  had 
increased  from  1  in  87  in  1806,  to  1  in  18  in  1865.  That  the 
reported  early  abortions,  of  which  the  greater  number  of  course 
escape  registry,  bear  the  ratio  to  the  Jivinff  births  of  1  in  40, 
while  elsewhere  they  are  only  1  in  78.  Ana  finally,  that  early 
abortions,  bearing  the  proportion  to  the  still  births  at  the  full 
time  of  I  in  10  in  1846,  had  increased  to  1  in  4  in  1866. 

So  far  the  city  of  New  York — ^a  metropolis,  and  claiming  pre- 
eminence neither  in  morals  nor  religion.  On  the  other  hand  in 
Puritan  Massachusetts,  in  the  State  at  large,  and  therefore  but  lit- 
tle affected  by  the  statistics  of  its  capital,  which  however  would 
by  themselves  probably  be  found  corroborative  of  the  main  result, 
we  have  seen  that  the  ratio  of  still  births  at  the  full  time  and 
premature  as  compared  with  the  living  births  in  1860,  was  1  to 
16*5.  In  France  it  is  1  to  24,  and  in  Austria  1  to  49.  That  the 
ratio  of  premature  births  to  those  at  the  full  time,  during  the  pe- 
riod from  1860-66  was  1  to  26,  while  in  New  York  city  it  is 
only  1  to  40.  That  the  ratio  of  fcBtal  deaths  to  the  general  mor- 
talitv  was  1  to  18  in  1861,  and  in  1866  1  to  104 ;  while  in  New 
York  city  a  year  later,  in  1866,  it  was  only  1  to  11 ;  and  that 
from  1860^6  the  frequency  of  abortions  as  compared  with  still 
births  at  the  full  time,  was  at  least  eight  times  as  great  as  in  the 
worst  statistics  of  the  city  of  New  York. 

Few  persons  could  have  believed  possible  the  existence  of  such 
frightful  statistics,  the  result  toward  which  they  must  be  con- 
fessed inevitably  to  tend,  or  the  dread  cause  from  which  ihey 
spring.  Either  these  statistics  must  be  thrown  aside  as  utterly 
erroneous  and  worthless,  or  they  must  be  accepted  with  their 
conclusions.  We  would  gladly  do  the  former,  but  they  present 
too  many  constant  quantities  in  other  respects,  as  for  instance,  in 
the  regularly  progressive  series  of  deaths  and  births  as  compared 
with  the  population,  constant  also  as  compared  with  each  other, 
for  this  to  be  allowed.  My  own  calculations  have  been  made 
with  care,  and  I  have  presented  the  elements  on  which  they  rest 
In  asserting  the  results,  at  once  so  awful  and  astounding,  X  de- 
sire to  fix  upon  them  the  attention  and  scrutiny  of  the  Academy. 

These  conclusions  however  do  not  rest  alone  on  the  statistics 
that  have  been  presented.  The  experience  of  courts  of  justice, 
and  that  equally  extensive  tribunal,  the  body  of  physicians 
throughout  our  land,  (I  regret,  and  at  the  same  time  rejoice,  Mr, 
President,  that  this  assertion  is  not  borne  out  by  your  own  ex- 
tended experience,)*  tend  to  corroborate  them,  and  other  evi- 
dence of  equal  weight  and  character  is  at  hand. 

*  Dr.  Jacob  Bigelow,  then  President  of  the  Acndemy.  was  inclined  at  one  tame 
to  disbelieve  «o  the  existenoe  of  certain  customs  everywhere  prevalent  among  us. 
Be  subsequentiy  publicly  aeknowledged  however,  that  hit  doubts  ware  owiqg  to  his 
not  having  penioullj  investigated  the  tulgect 
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In  seeking  for  the  caiues  of  these  fiicts,  I  have  found  much 
that  is  interesting)  and  somewhat  that  I  believe  to  have  been 
hitherto  unpresented. 

The  immense  proportion  of  living  births  to  the  pregnancies 
in  the  foreign  as  compared  with  the  native  and  protestant  pop- 
ulation  of  Massachusetts,  already  referred  to,  is  to  be  explained 
by  the  watchful  protection  exercised  by  the  Oatholic  church 
over  foetal  life.  However  we  may  regard  the  dogma  on  which 
this  rests,  the  sanctity  of  infiEtnt  baptism,  there  can  be  no  ques- 
tion that  it  has  saved  to  the  world  millions  of  human  lives.*  But 
of  the  various  corroborative  testimony  to  which  I  have  alluded, 
and  of  other  matters  pertaining  to  this  subject  I  shall  elsewhere 
speak.* 

Were  mankind,  in  following  the  advice  that  has  been  quoted 
from  past  and  present  authorities  in  political  economy,  content 
merely  to  practice  greater  abstinence  and  greater  prudence  in 
sexual  matters,  less  blame  could  justly  be  laid.  But  when  we  find 
infanticide  and  criminal  abortion  thus  justified,  rendered  com- 
mon and  almost  legitimated,  we  may  well  oppose  to  the  doctrine 
of  these  cruel  teachers  the  words  of  the  indeed  admirable  Perci- 
val,  '^  To  extinguish  the  first  spark  of  life  is  a  crime  of  the 
same  nature,  both  against  our  Maker  and  society,  as  to  destroy 
an  infitnt,  a  child,  or  a  man."t 


Art.  XVU^—Sesearch  on  the  Ethers  of  Silicic  Add;  by  C.  Prik- 
DEL  and  J.  M.  Crafts. 

The  determination  of  the  atomic  weight  of  silicium  has  given 
rise  to  more  discussion  than  that  of  any  other  element ;  nor  does 
this  astonish  us,  when  we  consider  the  number  and  complicated 
nature  of  the  compounds^of  silicium  and  the  peculiar  properties 
which  separate  it  from  &11  the  other  elements. 

Even  at  the  present  day  chemists  and  mineralogists  are  not 
agreed  whether  to  write  silica  SiO,  or  SiO„  and  recently 
&heerer(:  has  published  a  paper,  in  which  he  brings  up  the  old 
arguments  in  favor  of  the  latter  formula,  and  adds  to  them  some 
new  ones,  based  on  the  study  of  the  action  of  silicic  acid  on 
carbonate  of  soda  at  a  red  heat,  as  well  as  on  Wdhler's  research 
on  leuoon.§  We  will  not  discuss  these  arguments,  as  we  think 
that  a  sufficient  reply  to  them  will  be  found  in  the  facts  brought 
to  light  by  this  research.  !^cts  which  are  impossible  to  reconcile 
with  the  opinion  of  Prof.  Scheerer. 

*  North  American  Medico-Chirurg.  Review  ;  Philadelphia,  Jan.  1869,  et  leq. 

k  Med  Ethics,  p.  79. 

X  Joun.  lor  pnJctische  Cbemie,  zd,  416. 

I  Ann.  d«r  Ohem.  n.  Fharm.,  czzrii,  267. 
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It  is  not  our  intention  to  enter  into  the  history  of  the  discos- 
sion  of  the  true  atomic  weight  of  silicium ;  but  it  will  perhaps 
be  useful  to  recall  some  of  its  principal  phases.  In  the  memo« 
table  series  of  investigations  by  which  Berzelius,  without  fol- 
lowing any  fixed  rule,  but  with  an  accuracy  of  perception  all 
the  more  remarkable,  established  the  greater  part  of  the  atomic 
weights,  he  assigned  to  silicic  acid  the  formula*  SiO,  (Si=21| 
0=8).  He  deduced  this  result  from  the  analyses  of  various  sili' 
cates,^  particularly  of  orthoclase,  relying  upon  an  analogy  which 
he  supposed  to  exist  between  silicic  ana  sulphuric  acids. 

Dumas,  when  he  called  the  attention  of  cnemists  in  his  claasi* 
cal  memoirf  to  the  importance  of  the  determination  of  the  den- 
sity of  vapors  and  its  valu^  in  establishing  chemical  formula, 
gave,  among  other  examples,  that  of  the  chlorid  of  silicium. 
According  to  him  this  body  ought  to  have  the  formula  SiCl,, 
and  consequently  silicic  acid  SiO  (Si=7,  0=8,  01=17-75).  The 
chlorids  of  tin  and  titanium  follow  the  same  law. 

Some  years  later  6audin,:|:  among  other  remarkable  deduc- 
tions from  the  law  of  Ampere,  obtained  the  formulas  SiOl^  and 
SiO,  for  the  chlorid  of  silicium  and  for  silicic  acid.  At  the 
same  time  he  noticed  the  analogy  between  silicic  and  carbonic 
acids.  These  ideas  do  not  appear  to  have  attracted  the  attention 
they  merited,  because  they  were  too  far  in  advance  of  those  re- 
ceived at  the  time,  and  those  who  have  since  taken  them  up 
have  doubtless  been  unintentionally  unjust  in  not  quoting  their 
author. 

Ebelmen  employed  the  atomic  weight  for  silicium  as  estab- 
lished by  Dumas,  and  wrote  the  formula  of  silicic  ether, 

SiO,C4HjO,  (8i=7,  0=8,  C=6,  H=l). 
This  is  the  most  simple  expression  for  the  result  of  his  analysis, 
but  his  formula  is  not  in  accordance  with  that  of  Dumas  for 
silicic  acid ;  for  in  order  to  correspond  with  it,  silicic  ether  should 
be  written  SiO,  C^H,  ^0,  as  if  it  contained  two  atoms  of  ethyl.§ 
Indeed  Ebelmen's  formula  implies  a  hypothesis  quite  distinct 
from  that,  founded  on  the  vapor-density  of  chlorid  of  silicium, 
for,  to  use  the  nomenclature  of  the  present  day,  the  first  formula 
represents  silicium  as  monoatomic,  and  the  second  as  diatomic. 

Gmelinll  wrote  the  chlorid  of  silicium  and  silica  SiOL  and 
SiO,  (Si=14,  01=85*5,  0=8),  and  these  formulae  were  adopted 
by  tne  greater  number  of  chemists,  and  they  found  a  new  argu- 

*  Eflsai  8ur  1a  Th^rie  det  proportionB  Ohimiques,  p.  184;  Paris,  1819. 

!Ann.  de  Chim.  et  Phys.,  m,  zxziii,  867 ;  1826. 
Ann.  de  Chim.  et  Phys.,  [2 J,  lii,  118  ;  1888.    We  will  add  that  in  this  memoir 
Mr.  Gandin  i^ves  the  definition  of  atom  and  molecule  which  is  received  at  the  pres- 
ent day.    And  we  are  happy  in  being*  able  to  render  justice  to  «n  acute  inteilect, 
whose  penetration  has  not  been  sufficiently  recognized. 

?Ann.  de  Chim.  et  Phys.,  [8],  zvi.  141 ;  1846. 
Handbach  der  Cfaemie,  li,  889;  Heid^beig,  1844. 
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ment  in  their  favor  in  the  brilliant  researches  of  Marignac  on 
the  isomorphism  of  fiuosilicates,  flaotitanates,  and  flnoetannates.* 

When  the  progress  of  organic  chemistry  forced  the  chemists, 
after  Gerhardt,  to  double  the  atomic  weights  of  oxygen  and  car- 
bon,  leaving  that  of  hydrogen  =1,  which  was  nothing  else  than 
returning  to  the  old  relations  of  Berzelius  and  Dumas,  the  ques* 
tion  arose,  whether  silica  ought  to  be  written 

Sie  (Si=14,  e=16)  or  SiO,  (Si=28). 

Gerhardt  answered  the  question  implicitly  in  favor  of  the 
latter  formula,  when  he  wrote  silicic  etnerf  4(SiO),  4(C^H,0), 
and  without  doubt  his  only  motive  for  retaining  the  atomic 
weight  of  Ebelmen  (81=7)  was  the  same,  which  prevented  him 
from  chan^ng  those  of  carbon  and  oxygen  in  his  work  on  or- 

Snic  chemistry.  In  order  to  have  been  consistent  with  his  own 
Boretic  views,  he  need  only  have  gone  back  to  the  formula  of 
Oaudin.  Odlingj:  has  done  this,  and  writes  silica  ^iG,,  and 
considers  ^H^O^  as  the  normal  hydrate  of  silicic  acid,  to  which 
the  ethers  correspond. 

Odling,  as  well  as  Gerhardt  and  Gaudin  before  him,  have  de- 
duced these  formulae  from  the  consideration  of  the  vapor-density 
of  the  chlorid  of  silicium  and  of  silicic  ether.  This  must  \>q 
regarded  as  an  important  argument  in  their  favor,  and  to  deny 
its  value  it  woi^ld  oe  necessary  to  forget  the  admirable  order  in- 
troduced by  Gerhardt  in  the  classification  of  organic  compounds 
in  the  place  of  the  confusion  which  reigned  before  the  vapor- 
density  was  employed  as  a  criterion  to  determine  the  molecular 
weight  of  compounds.  It  would  be  necessary,  also,  to  ignore 
the  important  results  obtained  by  various  chemists,  particularly 
by  Wurtz§  and  Gannizzaro,||  in  the  fixation  of  molecular  weights 
according  to  the  same  law. 

Nevertheless  we  must  remember  that  the  ideas  of  A  vogadro 
and  Ampere  are  nothing  more  than  a  physical  hypothesis ;  and 
although  this  hypothesis  has  been  fruitful  in  accurate  conclu- 
sions, even  from  the  stand-point  of  a  chemist,  it  must  yield 
before  purely  chemical  considerations  in  the  determination  of 
the  relative  weights  of  atoms  and  molecules.  This  conviction 
haa  led  us  to  study  the  organic  compounds  of  silicium  in  the 
hope  of  obtaininff  results  which  would  enable  us  to  resolve,  on 
entirely  chemiciu  grounds,  the  question  of  the  true  atomic 
weight  of  silicium,  and  we  must  also  admit,  with  the  hope  of  con- 
firming by  our  research  the  conclusions  drawn  from  the  law  of 
Ampere. 

*  Ann.  dea  Mines,  [6],  xv,  221.  f  'I^it^  de  Chimie  Oi^^anique,  ii,  86S. 

1  Pbiloeophical  Magazine,  zviii,  368. 
I  Le9ons  de  Philoaophie  Cbimique;  Paris,  1864. 
I  Santo  di  on  Cono  di  Filoeofia  Chimica;  Piea,  1868. 
Am.  Joub.  Sci.~Sbcoivd  Sxbies,  Vol.  XLIII^o.  12a— March,  18S7. 
21  ^ 


Digitized  by 


Google 


158        Friedel  and  Crafts  on  the  Ethers  of  Silicic  Acid. 

We  believe  that  we  have  suooeeded  in  demonstratiiig  that  the 
most  simple  formulae  possible  for  silicic  acid  and  the  normal 
silicic  ether  are  SiOj  and  Sij^K^^HjO),  and  in  consequence, 
that  the  true  atomic  weight  of  silicium  is  28. 

Silicate  of  ethyl* — We  chose  as  point  of  departure  fdr  our  re- 
search the  silicic  ether,  discovered  and  studied  by  Ebelmen.  In 
regard  to  this  body  we  have  little  to  add  to  the  facts  recorded 
by  him.  The  ether  was  prepared  as  recommended  by  him,  tak- 
ing care  to  use  absolute  alcohol,  and  to  add  it  in  small  quantities 
at  a  time  to  the  chlorid  of  silicium.  When  the  alcohol  is  per- 
fectly anhydrous,  the  quantity  of  ether  obtained  is  almost  equal 
to  the  theoretical ;  however,  a  small  quantity  of  chlorid  of  sili- 
cium is  always  carried  off  by  the  hydrochloric  acid  gas  which 


Silicic  ether,  purified  by  repeated  distillation,  boils  at  165®'5. 
We  determined  its  density  at  0"^  C.  =0-9676.  Ebelmen  gives 
the  density  at  20°  C.  =0-933.  The  moisture  of  the  air  trans- 
forms it  rapidly  into  a  solid  body,  silicic  acid ;  a  piece  of  which, 
after  being  kept  three  years,  l)ecame  hard  enough  to  scratch 
glass.  Notwithstanding  its  decomposability  by  moisture,  the 
ether  remains  unaltered  for  some  time  under  water,  and  when  it 
is  distilled  with  water,  only  traces  of  silica  remain  behind  in  the 
vessel.  These  facts  must  be  attributed  to  its  nearly  complete 
insolubility  in  water,  for  aoueous  alcohol  transforms  it  immedi- 
ately into  a  polysilicate,  as  Ebelmen  has  already  observed.  All 
the  water  contained  in  the  alcohol  does  not  react  immediately 
upon  the  ether,  for  when  it  is  heated  during  a  long  time  in  a 
closed  tube  with  aqueous  alcohol,  a  larger  quantity  of  polysili- 
cate is  obtained  than  when  the  two  liquids  are  merely  distilled 
together. 

Assigning,  like  Gerhardt  and  Odling,  the  formula  Si,  4(€,H50) 
to  silicic  ether,  we  are  naturally  led  to  think  that  it  would  be 
possible  to  replace  one-auarter  of  the  ethyl  and  oxygen  (O^HjOJ 
by  chlorine ;  as  in  the  diethylic  lactic  ether  an  atom  of  peroxya 
of  ethyl  (€21150)  can  be  replaced  by  chlorine  with  formation 
of  chlorolactate  of  ethyl. 

Diethylic  lactic  ether.  Normal  allirate  of  cthjl. 


Chlorolactate  of  eihyL  Mooochlorbydrlne  of  aUlcIo  ether. 

€3H^e)^  Si      )r. 

€,H,    j^^  3(€,H,)^^^3 


In  case  of  silicic  ether,  we  ought  to  be  able  to  go  further,  and 
not  only  replace  one  but  several  atoms  of  peroxyd  of  ethyl  by 
chlorine,  and  obtain  the  bodies 

•  Th*  atomic  weighU  #ed  are  9i=28,  0=16,  €=12,  H=l. 
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DiehtarbTdrlae  of  •ilieic  ctbar.  Tricblorhrdrine  of  ■iUeic  ether. 

01,  CI3  , 

Mcnochlorhydrine  of  silicic  ether. — This  ether  was  obtained  by 
heating  in  a  sealed  tube  during  one  hour  at  150^  C.  three  mole* 
coles  of  normal  silicic  ether  with  one  molecule  of  chlorid  of 
silicium.    The  reaction  is 

*^^*+^(4(€,H,)  [  ^*)  =  *    3(€,H,)  p»  I  . 

On  distilling  the  contents  of  the  tube  we  noticed  that  there 
was  no  free  chlorid  of  silicium  remaining.  The  liquid  com- 
meooed  to  boil  at  146^  and  almost  the  whole  product  passed 
between  ISS^'-IBO^.  After  several  fractionated  aistillations,  we 
analyzed  the  product  boiling  at  ISS^'T-IST^. 

L    Substance  weighed,  -  ^  0*3785  gr. 

ee,,         ....  0-5006  " 

H^O,        ....  0-2645  " 

Q.  SubstoDce,  weight,  -  *  1*4646  *" 

AgCI,        ....  1*0650  « 

SiOg,        .  .  •  .  0*4365  " 

We  will  also  give  here  the  result  of  an  analysis  of  monochlor* 
hydrine  preparSl  by  the  action  of  chlorid  of  acetyl  on  silicio 
ether,  and  boiling  ISS^-IST*". 

ni.  Substance,  weight,  -  -  0*2190  gr. 

e%,        ....  0*2936  ** 

H^e,        -  •  .  -  0*1626  " 


I. 

a 

IIL 

Theory. 

c 

ss: 

36*06 

36*65 

86*27 

H 

:= 

.     7*46 

7*74 

7*66 

Si 

^^ 

13*96 

14*10 

CI 

2SI 

1811 

17*88 

The  determination  of  silicium  and  chlorine  was  made  bv  de<- 
composing  the  body  in  a  flask  with  an  alcoholic  solution  of  am- 
monia,  distilling  the  alcohol  and  heating  the  flask  in  order  to 
render  the  silica  easy  to  wash  upon  a  filter.  The  chlorine  was 
determined  in  the  nitrate  from  the  silica.  The  alcohol  carries 
over  with  it  on  distillation  a  little  NH^Cl,  and  it  must  be  care* 
folly  condensed  and  evaporated  slowly  and  the  residue  added  to 
the  filtrate  from  the  silica. 

The  monochlorhydrine  of  silicic  ether  is  a  colorless  liquid, 
which  does  not  fume  in  the  air,  but  is  rapidly  decomposed  by 
moisture  or  by  water  with  evolution  of  HGl.  It  reacts  easilv 
OQ  alcohol ;  HCl  is  given  off  and  normal  silicic  ether  is  formea. 
It  bums  with  a  ^reen  flame  due  to  chlorine  and  with  a  smoke 
composed  of  silicic  acid. 
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Its  density  at  0^  compared  with  that  of  water  at  the  same 
temperature  =*1'0483.  Its  vapor  density  was  found  to  be  7'06. 
The  theory  of  a  condensation  to  two  vols,  requires  6*87. 

The  data  for  the  determination  are : 

Difference  between  two  weights  of  bulb,  1*1975  gr. 

Temperature  of  the  balance,           -        -  12^ 

"     oilbath,           -        -  230^ 

Height  of  barometer,    ....  762*8  mm. 

Capacity  of  bulb,          ....  S23  cc. 

Air  remaining  in  bulb,  -        -        -        .  2  cc. 

We  obtained  the  same  chlorhydrine  by  heating  for  about  one 
hour  at  170^-180°  one  molecule  of  chlorid  of  acetyl  with  one 
molecule  of  silicic  ether.  The  products  of  the  reaction  are  acetic 
ether  and  the  monochlorhydrine,  and  the  reaction  may  be  repre- 
sented by  the  equation : 

CI 

40  grams  of  silicic  ether,  heated  with  24  grams  of  chlorid  of 
acetyl,  ^ve  25  grams  of  acetic  ether,  nearly  pure,  and  boiling  at 
75^-80°.  The  theory  reauires  27  grams.  Almost  the  whole  of 
Che  remainder  of  the  product  passed  at  155^-158^. 

The  experiment  was  undertaken  with  the  object  of  obtaining 
an  aceto-silicate  of  ethyl^  supposing  that  the  reaction  would  take 
place  according  to  the  equation : 

but  no  traee  of  such  a  body  was  formed. 

The  monochlorhydrine  of  silicic  ether  is  also  formed  when 
the  ether  is  heated  with  the  perchlorid  of  phosphorus ;  there  is 
formation  of  a  small  quantity  of  oxychlorid  of  phosphorus  and 
•of  other  more  volatile  compounds  containing  phosphorus.  A 
Jarge  quantity  of  chlorid  of  ethyl  is  given  off.  The  product  ob- 
tained in  this  reaction  and  boiling  at  155'^-158^  was  used  to  pre- 
pare the  triethylic  mono-amylic  silicic  ether.    See  below. 

2%e  dkhhrhydrine  of  siUcic  ether  is  obtained  by  a  reaction 
analogous  to  that  which  gives  monochlorhydrine,  by  heating 
together  one  molecule  of  silicic  ether  and  one  molecule  of  ohlo- 
rid  of  silicium. 

I  CI, 

It  can  also  be  prepared  by  heating  monochlorhydrine  with 
the  chlorid  of  silicium. 
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SiCI^+2 


3(€; 


Si 


,H.)}^» 


■i 


=  3 


2(€, 


CI, 


The  reaction  takes  place  somewhat  less,  readily  than  the  one 
which  gives  rise  to  the  monochlorhydrine,  and  it  is  necessary  to 
heat  the  sealed  tubes  longer  and  to  separate  the  product  by  a 
larger  number  of  fractionated  distillations.  While  manipulating 
the  chlorhydrines  the  utmost  care  must  be  taken  to  prevent  ex- 
posure to  the  moisture  of  the  atmosphere,  which  decomposes 
them  the  more  readily  the  more  chlorine  they  contain.  The 
vases  containing  the  aifferent  products  were  always  kept  in  a 
glass  jar,  which  bad  the  bottom  covered  with  sulphuric  acid  and 
a  gkss  cover  fitting  air-tight. 

The  dichlorhydrine  boils  at  ISBMSS*".    Analyses  gave : 


IL 


m. 


C, 
H, 
CI, 

Si, 

The  vapor-density  is  6-76 ;  theory  6-545.    Data : 

IHffereDce  of  2  wt8.  of  bulb,  0-8695  gr. 

Temperature  of  balance,   -  22^ 

**  "  oil-bath,  -  213*        Air  thermometer  211  <*-5 

Height  of  barometer,        -  766-9  ram. 

Capacity  of  bulb,     -        -  229-6  cc. 
Air  remaiuiug  in  bulb,      -  0*3  cc. 

The  density  at  0^  of  the  dichlorhydrine  is  1*144.  This  body 
resembles  the  monochlorhydrine  in  all  its  physical  properties. 

The  irkhlorhydrine  of  sUicic  ether  is  obtained  by  heating  for 
several  hours  at  160^,  either  the  silicic  ether  or  the  two  preced- 
ing chlorhydrines,  with  an  excess  of  chlorid  of  silicium,  and 
senarating  the  products  by  a  large  number  of  fractionated  dis- 
tillations. The  precautions  that  were  taken  to  keep  the  other 
chlorhydrines  firom  contact  with  moisture  are  still  more  neces- 
aary  in  the  case  of  the  trichlorhydrine.  It  boils  at  lOSMOS"*. 
Analyses  gave : 


Substance,  weight,   - 

- 

0-3480  gr. 

€e,,   .... 
H,4,   .... 

. 

0-3270  - 

- 

0-1676  ** 

SubetaDce,  weight,  . 

- 

0-7006  •* 

AgCl.     .... 

- 

10685  •* 

Substance,  weight,  - 

- 

0-3260" 

9ie„  .... 

- 

0-1000  " 

!.                         II. 

m. 

Theory. 

26-62 

.... 

25-39 

5-36              

.... 

6-29 

37-64 

•  •  •  • 

37-56 

•«..              .••• 

14-35 

14-81 

I.     Substance,  weight,   - 
H,4,     -        -        - 


0-3995  gr. 
01976  " 
0-1040  " 


Digitized  by 


Google 


162        Friedel  and  Crafts  on  the  Ethers  of  Silicic  Add. 

II.  Substance,  weight,   ...        -        0*5945  gr. 
AgCI, 1-4190  " 

III.  (Boil,  point  =104*^-106^.)  Substence,  wt.,  0-4285  " 

€02» 0-2100  " 

HaO,     .    * 01070  " 

IV.  Substance  remaining  in  the  bnlb  after  the 

determination    of    the    vapor-density, 

weight, 0-6465  " 

SiOa,    - 01790  " 

I  n.                  III.                  IV.             Theory. 

C,              13-46  13-62                           13-41 

H,               2-89  2-80                           2-78 

CI,  6907                                           69-83 

Si,  15-27         16-58 

Tlie  vapor-density  =6*878;  theory  6'216. 

Difference  between  two  weights  of  bulb,   -  0-9317  gr. 
Temperature  of  the  balance,    .        -        -  22^-5 

"  "      oil-bath,    -        -        -  163*>-6 

Barometric  pressure,       ...        -  766-6  mm. 

Capacity  of  bulb, 231-5  cc 

No  air  remaining. 

The  density  at  0°  =1-291.* 

The  boiling  points  of  the  above  compounds,  in  which  a  por- 
tion of  the  atoms  of  the  peroxyd  of  ethyl  are  replaced  by  chlo- 
rine, represent  a  series,  in  which  the  secondary  differences  are 
nearly  constant.  ^ 

Silicate  of  ethyl,      -  -  165*'-6          j.o.e 

Monochlorhydrine,  -  -  167  ^a            H'^'S 

•Dichlorhydrine,        -  .     -  137  ^,            13 

Trichlorhydrine,       -  -  104  ^^             12 

Chlorid  of  silicium,  -  69 

THethylic  monoamylic  silicic  ether,  —  The  monochlorhydrine 
served  to  prepare  this  mixed  ether,  which  is  nothing  else  than 
a  normal  ethylic  silicate,  in  which  one  atom  of  ethyl  is  replaced 
by  amyl.  To  obtain  it,  it  is  saflficient  to  bring  together  a  mole- 
cule of  monochlorhydrine  and  one  of  amylic  alcohol.  The  re- 
action takes  place  immediately  with  evolution  of  HCl. 

The  liquid  commenced  to  distil  at  205^,  and  almost  all  passed 
below  280°.  The  greater  part  boiled  at  216°-225°.  The  analy- 
sis of  different  products  gave — 

*  The  density  of  chlorid  of  silicium  at  the  same  temperature  we  determined 
=1-622. 
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52-74 

62-73 

63-78 

52-80 

10-13 

10-38 

10-76 

10-40 

10-80 

11-40 

11-20 
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L     (BoiliDg  point  216''-226''.)     Substance,  wt^  0-2875  gr. 

€02,  -  0-6660  " 

H^e,  -  0-2620  " 

II    (Boiling  point  223^-230'^.)     Substance,  wt,  0-7015  " 

SiOa,  -  0-1626  ** 

IIL  (216^-220°.)  Substance,  wt,  02215  " 

€02,  -  0-4280  " 

H^O,  -  0-2070  "  " 

IV.  (216**-220^)  Substance,  wt,  0-3845  " 

SiO^,  -         0-0940  ** 

Another  preparation  where  an  excess  of  amjlic  alcohol  had 
been  employed — 

V.  (214*-220°-)  Substonce,  wt^      0-3796  gr. 

eOa,  -         0-7480  " 

Hj,e,  -         0-3640  « 

L  a  UL 

C, 
B, 
Si, 

Analysis  number  v,  and  those  of  products  boiling  above  280^, 
indicated  the  presence  of  a  mixed  ether,  containing  more  amyl 
than  the  one  we  sought  to  obtain.  This  fact  awakened  our  at- 
tention, and  induced  us  to  make  some  researches  on  the  action 
of  alcohols  upon  the  ethers  of  acids,  which  showed  us  that  an 
alcohol  can  act  directly  upon  an  ether  and  that  an  interchange 
of  the  two  radicals  takes  place;*  thus  when  an  excess  of  amylic 
alcohol  is  employed,  it  acts  upon  the  triethylic  mono-amylic 
silicic  ether  and  an  ether  containing  more  amy!  is  formed. 

Triethyl  monoamyl  silicic  ether  is  a  colorless,  somewhat  oily 
liquid,  with  a  feeble  odor  like  that  of  all  amylic  compounds. 
It  is  not  entirely  decomposed  by  treatment  with  an  alooholio 
flolntion  of  ammonia,  and  it  is  necessary  to  employ  a  solution  of 
caustic  soda  in  alcohol  to  make  the  determination  of  silica. 
Ebelmen  made  the  same  observation  in  regard  to  the  silicate  of 
amyl.    Density  at  0°=0-926. 

The  mixed  ether  on  distillation,  even  in  vacuo,  has  a  tenden- 
C7  to  decompose  witJi  formation  of  diamylic  diethylic  ether,  and 
doubtless  at  the  same  time  of  normal  ethylic  silicic  ether.  A 
product  which  had  been  prepared  from  the  monochlorhydrine 
without  an  excess  of  amylic  alcohol,  after  several  distillations  at 
lOOMlO®,  under  a  pressure  =3-5  millemeters  of  mercury,  had  a 
compoeilion  between  that  of  the  mono-  and  the  di-aigylic  mixed 
ether. 

Substance,  weight,     -        -        0-2806  gr. 
€0-,       -        -        -         .         0-5640  ** 
HaO,       ....         0-2750  « 

*  This  Journal,  z1,  84. 
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I.        Si,8(€,H,),{€,H,,)e4.    Si,2(€,H.),2(€,H,,)e^. 
C,         54-88  52-80  67-63 

H,        10-91  10-40  10-96 

Diethylic  diamylic  silicic  ether  was  prepared  in  the  same  way 
as  the  preceding  by  treating  the  dichlornydrine  with  amylic  al- 
cohol.   The  portion  boiling  at  245°-250°  was  analyzed. 

I.    Substance,  weight,    -        -        -        -  0-2115  gr. 

€e«, 0-4496  " 

H,e, 0-2095  " 

n.  SubftUnce,  weight,    ....  0-8980  '' 

SiOa, 0-0780  " 

L  n.  Theory. 

C,  57-89      ^  57-53 

n,  10-99  10-96 

Si,  9*15  9-59 

The  density  at  0°=0-9150. ' 

Monoeihylic  triamyUc  silicic  ether  was  obtained  in  the  same  way 
as  the  preceding  with  the  trichlorhydrine  and  amylic  alcohol. 
It  boils  at  280'*-285^. 

I.    Substance,  weight,    ....        0*2410  gr. 

€0., 0-5350  " 

H^e, 0-2425  " 

IL  Substance,  weight, 0-4820  " 

SiOj, 0-0875  " 

I.  II.  Theory.     Si€iyH380^. 

C,  60-51  6108 

H,  11-18  11-37 

Si,  8-47  8*38 

This  ether  resembles  in  its  properties  the  silicate  of  amyl.    The 
density  at  0''=0-913. 

All  these  mixed  ethers  can  only  be  prepared  from  the  pare 
chlorhydrines,  as  they  are  decomposed  on  distillation,  and  there- 
fore cannot  be  purified  in  that  way. 

PdysiliccUes  of  ethyl — ^Ebelmen  describes,  besides  the  normal 
silicate,  two  others,  the  one  containing  twice  as  much  silicic  acid, 
and  the  other  four  times  as  much,  and  calls  them  bisilicate  and 
quachrisilicate  of  ethyl. 

He  obtained  the  bisilicate,  to  which  he  giyes  the  formula 
2SiO,  C^H^O    (Si=7,  C=6,  0=8,  H=l), 
by  treating  the  chlorid  of  silicium  with  alcohol  containing  one 
equivalents  (16  per  cent)  of  water.    One  equivalent  of  alcohol 
was  added  to  two  equivalents  of  chlorid. 

To  quote  his  memoir,  "  when  the  product  is  distilled,  the  tem- 
perature of  the  liquid,  contained  in  the  retort,  rises  from  160** 
to  350^  without  a  considerable  quantity  of  the  product  distilling. 
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At  this  moment  the  mercury  thermometer  is  taken  away,  the 
receiver  is  changed,  and  on  continuing  to  heat,  soon  an  abundant 
colorless  product  passes.  *  *  *  The  liquid,  distilled  above 
860^,  was  rectified  with  a  thermometer  placed  in  the  i^tort ;  a 
very  small  quantity  of  a  product,  which  distilled  below  850°, 
was  collected  by  itself,  then  the  thermometer  was  removed,  and 
the  distillation  continued,  and  in  a  few  instants  almost  the  whole 
contents  of  the  retort  passed  over  into  the  receiver.  It  did  not 
appear  doubtful  to  me,  that  a  body,  which  distills  with  so  great 
rapidity  could  be  other  than  a  definite  product,  having  a  fixed 
boiling  point  near  860°."  According  to  Ebelmen  the  bisilicate 
can  also  be  obtained  by  adding  to  the  protosilicate  alcohol,  con- 
taining the  requisite  quantitv  of  water. 

As  for  the  quadrisilicate,  he  says  that  it  is  obtained  by  adding 
a  little  aqueous  alcohol  to  the  bisilicate,  and  remains  in  the  re- 
tort after  the  distillation  of  the  latter.  It  appears  to  be  decom- 
posed into  bisilicate  and  silica  at  a  temperature  a  little  above  that 
at  which  the  bisilicate  distills.  The  existence  of  these  two  ethers, 
if  we  give  th^m  the  formulae 

Si    I  r,  2Si    )  ^  I  2Si   )  £. 

accords  perfectly  with  what  is  known  of  the  formation  of  con- 
densed l)odies.  Wurtz*  has  observed  the  formation  of  poly- 
ethylenic  alcohols,  which  are  nothing  but  the  anhydrids  of  gly- 
col, anhydrids  formed  bv  the  condensation  of  several  molecules 
into  a  single  one.  He  has  since  1862t  applied  to  the  hydrates 
of  silicic  acid  the  same  theory,  by  means  of  which  he  explained 
the  formation  of  polyethylenic  compounds.  Wurtz  and  Frie- 
del:|:  have  shown  tnat  the  theory  of  condensations  is  applicable 
to  acids  as  well  as  to  alcohols,  and  several  researches,  among 
others  those  of  Hugo  SchiflF,§  have  confirmed  this  view.  It  re- 
sults from  this,  that  if,  in  order  to  take  the  most  simple  case,  we 
take  the  hydrate  of  silicium,  corresponding  to  the  chlorid,  in 
which  the  4  atoms  of  chlorine  are  replaced  by  4  equivalents  of 
the  body  HO, 

OH 


(1.)  Si 


3g    =    Si,4(eH). 


We  can  derive  from  this  hydrate,  which  with  Odling  we  call  nor- 
mal, the  following  hydrates  containing  less  water. 
First,  without  conaensation : 


•  Bunetin  da  U  Soci4t6  Cbimi<}ne,  [1],  i,  82;  December,  1859. 
'  Repertoire  de  Chimie  pure,  ii,  449. 
Ann.  de  CUm.  et  Phys.,  [8J.  Iziii,  111  ;  1861 


{Repertoire  de  Chimie  pure,  ii,  449. 
Ann.  de  CUm.  et  Phys.,  [8],  Iziii,  1 
§  Oomptee  Rendos  de  rAcademie  dee  Sciences,  Ut,  1075;  1862. 


Av.  JouB.  3ci.~Skgond  Sksibs,  Vol.  XLIII,  No.  1S8.— Mabcu,  18C7. 
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(  OH 

(2.)  lat  anhydrid,    SN  O        =    si,0,2eH. 

/en 

The  silicate  which  Odling  calls  metasilicate  corresponds  to  this 
hydrate. 

Secondly,  with  condensation : 

(OH 
Si  ^  OH 

r  OH 

(3.)  lat  anhydrid,  O        =     2(SiO),  6(OH). 

(OH 
Si^OH 
(OH 

This  hydrate  is  the  type  of  Odling's  intermediate  silicates, 
bodies  which  it  would  be  better  to  call  disilicates. 

(OH 

Si^OH 

(4.)  2d  anhydrid,  O  =     2Si,  20, 4(eH). 

*]oH 


Hi 


OH 

(5.)  3d  anhydrid,  O  =     29i,  30, 2(OH). 

O 


^'JOH 

Without  giving  other  formulae  of  possible  hydrates,  we  will 
observe,  that  the  three  ethers  of  Ebelmen  would  come  under 
the  case  (1),  (2)  or  (4)  and  (6).  Ebelmen  does  not  speak  of  any 
ether  corresponding  to  the  formula  (S),  but  this  is  tke  only  one 
that  we  have  been  able  to  obtain  in  a  state  of  purity,  and  every 
repetition  of  Ebelmen's  experiment  has  given  negative  results, 
in  spite  of  the  most  persevering  efforts  to  prepare  his  bisilicate 
and  quadrisilicate. 

Eexeihylic  disilicic  ether, — Having  operated  upon  several  pounds 
of  chlorid  of  siliciuro,  and  prepared  large  quantities  of  silicate 
of  ethyl  with  alcohol,  which  was  not  perfectlv  anhydrous,  a  con- 
siderable portion  of  the  product  boiled  at  a  higher  temperature 
than  the  normal  silicate.  We  collected  all'  the  products  of  dif 
ferent  preparations,  and  on  submitting  them  to  a  fractionated 
distillation,  we  observed  that  a  much  larger  amount  of  liquid 
distilled  at  about  240°,  than  at  any  other  point  above  or  below 
between  170°  and  820°.  In  one  preparation  where  800  grama 
of  chlorid  of  silicium  were  employed,  we  obtained,  beside  the 
normal  silicate,  80  grams  of  a  product  boiling  at  2S0°-240^.  An 
analysis  gave: 
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L    Substance,  weight,         ....        0*3860 

€0-, 0-5940 

HgO, 0-3100 

Not  succeeding  well  at  first  in  obtaining  a  compound  boiling 
at  a  fixed  temperature,  we  submitted  all  the  products,  whose 
boiling  point  was  higher  than  that  of  the  normal  silicate,  to  a 
series  of  distillations  in  vacuo.  This  operation  can  be  conducted 
without  difficulty,  thanks  to  the  tubes  and  corks  of  india-rubber 
now  manufactured,*  and  the  labor  of  working  the  air-pump  dur- 
ing several  days  in  succession  was  rendered  much  less  disagree- 
able by  the  employment  of  one  of  Bianchi's  rotary  pneumatic 
machines,  with  the  aid  of  which  we  could  maintain  an  atmos- 
phere exercising  a  pressure  equal  to  only  3-5  millimeters  of 
mercury  during  all  tne  operations. 

After  eight  fractionated  distillations  (pressure  3-5  mm.),  the 
product  distilling  at  126°-130°  was  analyzed. 

11.    Substance,  weight,        -        -        -        .        0''7260 

Silica, 0-2660 

IIL   SubaUnce,  wt.  (boiling  point  =126'-180**),   0-3675 

€0,, 0-6690 

H^O, 0-2970 

This  portion  (125°-130°  in  vacuo),  distilled  in  the  air,  passed 
almost  entirely  at  238°-238^.    An  analysis  of  this  gave : 

IV.  Substance,  weight  (boiling  point  233"-238"),  0-1776 

eOoy 0-2746 

H^O, 0-1395 

V.  Substance,  weight,        ....        0-3760 
SiOg,  -        -        -         -         -         -         0-2006 

Theory. 

L         II.  ra.        IV.  V        VI.       va     2Si,  6(€^H  J,  70. 

C,     41-96  42-22  42-16  42-11 

H,      892  8-97     8-74  8*77 

Si,               16-38  16-28  16-53  1669  16-38 

All  these  numbers  agree  with  the  formula  /£j  h  ?  [^7' 
which  belongs  to  one  of  the  ethers  of  disilicic  aeid,  if  this  name 
be  given  to  the  hydrate,  which  results  from  the  condensation  of 
two  molecules  of  the  normal  hydrate  with  elimination  of  the 
smallest  quantity  possible  of  water,  i.  e.,  one  molecule. 

The  reaction  which  gives  rise  to  the  ether  above  analyzed  is 
expressed  by  the  equation 

*  Yulcanized  india-rubber  becomes  less  pervious  to  air  after  it  has  been  boiled 
irith  a  weak  solutiou  of  caustic  potash  stmciently  long  to  extract  most  of  the 
aulphor. 
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As  this  ether,  which  may  be  named  hexethylic  disilicic  ether, 
was  not  obtained  by  Ebelmen,  we  have  used  great  care  in  assur- 
ing ourselves,  that  it  is  really  a  distinct  compound,  and  rely  as 
Sroof  upon  the  following  facts.  The  boiling  point  after  repeated 
istillations  remains  constant  at  a  temperature  too  remote  from 
that  of  the  boiling  points,  which  Ebelmen  indicates  for  the  nor- 
mal ether  and  for  his  bisilicate,  to  make  it  possible  to  consider 
it  as  a  mixture  of  these  two  compounds.  We  succeeded  in  ob- 
taining the  ether  almost  pure  by  treating  chlorid  of  silicium 
with  alcohol  containing  the  requisite  quantity  of  water.  The 
product  of  this  experiment  was  distilled  under  a  pressure  of  3-5 
mm.,  and  distilled  almost  entirely  at  126°-130°. 

This  product,  boiling  at  126''-i80°  in  vacuo,  furnished  the  ma* 
terial  for  the  determinations  of  silica  vi  and  Vii  given  above. 

VI.  Substance,  weight,       -        -        -        .        0*7305 
SiOj, 0-2685 

VII.  Substance,  weight,       ...        -        0  &370 
SiO^, 0-8330 

We  thought  afr  first  that  the  compound  was  decomposed  by  heat, 
and  that  its  boiling  point  changed  after  a  large  number  of  dis- 
tillations in  the  air,  and  this  indeed  was  the  reason,  that  we  un- 
dertook the  series  of  distillations  in  vacuo;  but  this  idea  proved 
afterwards  to  be  erroneous,  for  a  portion,  distilled  in  vacuo  after 
having  been  heated  seven  hours  at  280^-285°  in  a  sealed  tube 
did  not  change  its  boiling  point.  With  silicic  ethers  as  with  the 
chlorhydrines  great  care  must  be  taken  to  exclude  the  moisture 
of  the  atmosphere  during  the  protracted  operations  necessary  to 
effect  a  large  number  of  fractionated  distillations,  and  if  the 
boiling  points  changed,  it  was  because  the  ethers  had  been  de- 
composed by  moisture. 

The  vapor  density  of  hexethylic  disilicic  ether  corresponds 
with  the  formula  given  above.  The  first  determination  was 
made  with  an  impure  product,  and  the  number  13*5  instead  of 
11-86  was  found  ;  but  this  only  came  from  a  portion  of  an  ether 
having  a  higher  boiling  point,  which  remained  in  the  bulb. 
This  we  satisfied  ourselves  of  by  making  a  determination  of  si- 
licic acid  of  the  liquid  remaining  in  the  bulb. 

I.    Substance,  weight,          -        -        ,        .        0*8875 
SiOj, -        0-8205 

Si=16'82  instead  of  16-88,  the  theoretical  number.    If  we  sup- 

Eose  that  the  excess  of  silica  came  from  an  admixture  of  a  body 
aving  the  jcomposition  of  the  bisilicate  of  Ebelmen,  the  liquid 
remaining  in  the  bulb  must  have  contained  one-tenth  its  weight 
of  that  compound. 

A  second  determi;iation  made  with  a  product  redistilled  seve- 
ral times  and  boiling  at  233°-234°  gave  12025,  a  number  which 
corresponds  very  closelj  with  the  theoretical  11-86. 
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Difference  between  the  weights  of  balb,  1*6595  gr. 

Temperature  of  balance,  -        -        -  i2"-6 

"  "   oiUbath  (mercury  thermom.),  206° 

Height  of  barometer,      -        -        *        -  757-8  mm. 

Capacity  of  bulb, 320  cc 

Air  remaining  (measured),      -        -        -  26  cc. 
11^  temperature  and  756*8  mm.  barometric  height. 

A  determination  of  ailica  was  made  from  the  liquid  remaining 
in  the  bulb. 

Substance,  weight,          -        -        0*4670 
SiOa, 0*1655 

Si=16"48 ;  theory=16-88.  The  density  of  the  hexethylic  di- 
silicic  ether  is  at  0°  =:1-0196,  at  19*'-2  =1-0019. 

The  ether  is  a  colorless  liquid  of  slightly  oily  consistency, 
with  a  rather  agreeable  odor,  scarcely  differing  from  that  of  the 
normal  silicate.  It  burns  with  a  smoke  composed  of  silicic  acid 
like  all  of  this  class  of  compounds. 

Aqueous  alcohol  transforms  it  into  products  having  a  higher 
boiling  point.  It  is  not  so  easily  acted  on  by  moisture  as  the 
normal  silicate. 

After  we  had  demonstrated  the  existence  of  the  above  body 
we  attempted  to  obtain  the  bisilicate  of  Ebelmen  in  order  to  de* 
termine  whether  it  corresponds  to  the  first  anhydrid  of  silicic 
acid  or  to  the  second  anhydrid  of  disilicic  acid,  if  this  latter  ex* 
ists ;  but  all  the  experiments  undertaken  failed  to  give  this  body, 
whose  existence  seemed  so  probable  on  theoretical  grounds  and 
whose  preparation  seemed  so  easy  according  to  the  statements 
of  Ebelmen.  We  have  submitted  to  a  great  number  of  frac- 
tionated distillations  in  the  air,  under  a  diminished  pressure  and 
in  vacuo,  the  products  boilipg  above  240®,  without  being  able  to 
observe  any  point,  at  which  a  particularly  larce  quantity  distill- 
ed ;  and  it  will  be  seen  by  our  analyses,  that  tne  quantity  of  si- 
licic acid  contained  in  the  higher  products,  was  greater  than  that 
required  by  theory  for  the  bisilicate  of  Ebelmen.  The  temper- 
ature also,  which  was  measured  in  vacuo  by  a  mercury  tner- 
mometer,  corresponds  to  450°  in  the  air,  a  point  much  higher 
than  that  at  which  Ebelmen  supposed  his  compound  to  b^il.  It 
may  be  of  \ise  to  give  the  results  of  our  experiments  as  they 
teach  us  something  concerning  the  nature  of  the  condensed  sili- 
cates containing  more  silicic  acid  than  the  ether  just  described. 

In  order  to  determine  the  difference  in  boiling  point  due  to  a 
diminution  of  pression,  and  to  ascertain  what  reliance  could  be 
placed  on  the  constan<*.y  of  boiling  points  in  vacuo,  we  distilled, 
under  a  pressure  of  8-6  millimeters,  the  normal  silicate  of  ethyl 
having  a  fixed  boiling  point  at  165°'5  in  the  air.  Platinum  wire 
and  a  piece  of  charcoal  were  put  in  the  flask  to  make  the  ebul- 
lition as  quiet  as  possible,  but  without  any  very  marked  ^eot 
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The  normal  ether  began  to  boil  at  65^  and  the  thermometer  rose 
rapidly  to  72^-73®  and  remained  nearly  stationary  at  this  tem- 
perature (in  another  experiment  at  74°-75°)  during  the  distil  la* 
tion.  When  the  distillation  was  interrupted  and  recommenced, 
ebullition  commenced  always  at  a  much  lower  point  than  73^ 
According  to  this,  the  diminution  of  pressure  to  3^  mm. powers 
the  boiling  point  of  the  ether  in  question  from  165°'5  to  about 
73**.  We  have  seen  that  the  hexethylic  disilicic  ether,  which 
distilled  at  233^-8*',  in  the  air  distilled  at  226°-230*'  under  a  pres-. 
sure  of  3-6  mm.  For  this  latter  product,  the  limits  of  tempera- 
ture within  which  the  thermometer  varies  during  a  distillation 
in  vacuo,  are  much  less  than  for  normal  ether. 

The  ebullition  is  much  more  regular  under  a  somewhat  greater 
pressure,  and  for  this  reason  and  also  because  we  hoped  that  the 
change  of  pressure  might  facilitate  the  separation  of  the  pro- 
ducts, as  Boscoe  has  observed  in  the  case  of  hydrates  of  acids, 
we  made  another  series  of  distillations  under  a  pressure  of  60 
millimeters  of  mercury. 

These  distillations  were  made  with  an  apparatus  which  per- 
mitted us  to  operate  almost  as  rapidly  as  wnen  distilling  in  the 
air,  and  it  onhr  requires  a  small  hand  pump,  when  no  better  is 
to  be  procurer 


The  opening  B  has  an  india-rubber  tube  through  which  is 
passed  the  glass  tube  leading  from  the  flask  containing  the  sub- 
stance. At  C  a  thermometer  is  introduced  in  the  same  way. 
The  lower  end,  A,  of  the  receiver  has  a  tube,  which  is  closed 
during  the  distillation,  and  is  opened  to  draw  off  the  product 
when  required.    It  is  not  necessary  to  surround  the  receiver 
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with  water,  as  the  specific  heat  of  the  silicic  ether  is  very 
small.  The  opening  D,  which  is  closed  with  a  piece  of  glass 
rod  fitting  into  an  india-rubber  tube,  serves  to  ada  a  new  quan- 
titj  of  liquid  when  required.  The  object  of  the  other  parts  of 
the  apparatus  is  obvious.  The  balloon  at  the  extremity  only 
serves  to  augment  the  volume,  so  that  a  constant  pressure  may 
be  more  easily  obtained ;  its  communication  with  the  distilling 
apparatus  is  closed  when  it  becomes  necessary  to  open  the  latter. 
All  the  connections  were  made  with  india-rubber  tubes  boiled 
in  potash,  and  used  double,  the  inner  one  coated  with  tallow, 
ana  when  the  apparatus  was  left  to  itself  the  pressure  only  va* 
ried  a  few  millimeters  in  twenty-four  hours,  and  could  easily  be 
kept  perfectly  constant  hj  a  few  strokes  of  the  air  pump  during 
a  aistillation.  We  will  give  the  results  of  several  series  of  dis* 
tillations  made  with  the  same  material  under  different  pressures. 

[To  be  concluded.] 


Art.  XVIII. — Bemarhs  on  the  Oretaceous  rocks  of  the  West  krwwn 
as  No.  1,  or  the  Dakota  Group;  by  F.  V.  Hayden. 

The  Cretaceous  rocks  of  the  Upper  Missouri  have  been  sep- 
arated into  five  divisions,  which  have  been  designated,  for  the 
sake  of  convenience,  by  Nos.  1,  2,  3, 4,  and  6.*  They  have  also 
received  special  geographical  names  indicating  points  where  they 
are  shown  in  their  largest  developmentf  The  Dakota  group  or 
Formation  No.  1,  ^s  at  the  base  of  this  series,  and  either  as  an 
outcropping  or  unaerlying  rock  extends  over  a  large  portion  of 
Nebraska,  Dakota,  Minnesota,  Kansas^  and  even  reaches  far 
southward  into  New  Mexico.  It  is  more  distinctively  defined 
along  the  Missouri  river  between  Omaha  City  and  the  Big  Sioux, 
where  it  exhibits  its  typical  characters. 

The  lithological  characters  of  this  group  have  been  so  often 
described  in  former  memoirs  by  Mr.  Meek  and  the  writer,  that 
they  scarcelv  need  to  be  repeated  here.  The  principal  object 
of  this  article  is  to  present  such  additions  to  our  knowltdge  of 
it  as  may  have  been  obtained  since  our  last  papers  were  pub- 
lished. It  is  not  intended  to  discuss  in  detail  any  differences  of 
opinion,  or  to  make  any  criticisms,  but  to  present  certain  facts 
and  statements  gathered  by  Professors  Capellini  and  Marcou  in 
their  tour  to  Nebraska  in  1863,  and  the  results  of  the  investiga- 
tions of  Prof.  Heer  derived  from  the  study  of  the  flora  of  this 
group. 

*  Memoin  Am.  Acad.  Arts  and  Sci.,  toI.  t,  new  series,  also  numerous  papers  bj 
F.  B.  Meek  and  F.  V.  Hayden. 

t  Proceedings  Acad.  Nat  ScL,  Dec  1861. 
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In  order  that  the  geological  relations  of  the  Dakota  group 
may  be  better  understood,  I  have  given  a  brief  summary  of  the 
contiguous  formations. 

In  ascending  the  Missouri  river  we  find  near  Fort  Leaven^ 
worth  exposures  of  limestone  which,  up  to  the  present  time,  we 
have  regarded  as  belonging  to  the  upper  Coal-measures.  The 
beds  are  all  nearly  horizontal,  with  a  slight,  almost  impercepti- 
ble, dip  toward  the  northwest.  As  we  continue  up  the  Missouri, 
layer  after  layer  of  these  Coal-measure  rocks  pass  from  view  be- 
neath the  water  level  of  the  river,  and  when  we  reach  Fort  Lisa 
they  have  entirely  passed  from  sight  and  are  overlapped  by  a 
bed  of  variegated  friable  sandstone.  The  sandstone  undoubtedly 
exists,  or  has  existed,  as  an  underlying  rock  considerably  lower 
down  the  river  than  Fort  Lisa,  probably  nearly  to  Omaha  City, 
but  has  either  been  removed  by  erosion,  or  concealed  by  the  great 
thickness  of  superficial  recent  deposits  which  cover  this  country, 
sometimes  entirely  hiding  from  view  the  underlying  basis  rocks 
over  large  areas.  Ascending  the  Platte  valley  we  have  the  true 
Upper  Carboniferous  limestone  nearly  to  the  mouth  of  the  Elk- 
horn.  Before  reaching  that  point,  however,  we  observe  a  portion 
of  No.  1  resting  directly  upon  the  limestones,  as  the  following 
section  will  show. 

1.  Gray  compact  siliceous  rock,  passing  down  into  a  coarse 
conglomerate,  an  aggregation  of  water-worn  pebbles,  cemented 
with  angular  grains  of  quartz ;  then  a  coarse  grained  micaceous 
sandstone  (lower  portion  of  Dakota  group),  25  feet. 

2.  Yellow  and  light  gray  limestone  of  the  upper  coal-meas- 
ures containing  numerous  fossils,  Spirifer  ^imeratuSj  Spiriaera 
subtUita,  Fusulina  cylindrical  ProductuSy  ChoneteSj  and  abundant 
coral  and  crinoidal  remains."^ 

At  the  mouth  of  the  Elkhorn,  the  Carboniferous  limestones 
have  passed  from  view  beneath  the  Cretaceous  sandstones.  The 
intermediate  Permo-carboniferous  and  Permian  rocks,  as  well  as 
the  variegated  and  gypsiferous  marls  and  clays  which  are  quite 
conspicuous  westward  from  Fort  Eiley,  are  wanting  in  this  region. 
The  Dakota  group  as  seen  along  the  Missouri  passes  beneath  the 
bed  of  the  river  about  80  miles  above  the  mouth  of  the  Big 
Sioux.  How  far  up  the  Big  Sioux  it  extends  is  not  yet  known ; 
but  at  a  point  40  miles  up  the  valley,  the  seam  of  earthy  Lignite, 
which  is  seen  just  above  the  Omaha  reserve,  crops  out,  and  is 
exciting  some  attention  among  the  farmers. 

The  researches  of  Prof.  Hall  have  extended  this  group  north- 
ward from  the  Missouri  river  into  Minnesota  180  miles  or  more. 
In  an  interesting  memoir  read  before  the  American  Philosophical 
Society  at  Philadelphia,  Prof.  Hall,  after  describing  numerous 
exposures  of  the  variegated  quartzites  from  St.  Peters  to  Fort 

*  Tnuu.  Amer.  Phil.  Soc  1861. 
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Ridgely,  says:  "Proceeding  westward  from  Fort  Ridgely,  I  had 
DO  opportunity  of  seeing  any  other  formation  than  the  prairie 
for  about  thirty  miles.  At  this  point  near  where  we  crossed  the 
Big  Cottonwood  Biver,  there  is  an  exposure  of  rock  in  the  bank 
of  the  stream ;  and  at  a  short  distance  farther  on,  some  explora- 
tions had  been  made  for  coal,  and  a  shaft  had  been  sunk  to  the 
depth  of  more  than  one  hundred  feet  The  materials  thrown 
out  of  this  shaft  consisted  of  a  dull  greenish  argillaqeous  sand, 
with  calcareous  nodules,  together  with  irregularly  laminated 
sandstone  containing  vegetable  remains.  The  order  of  deposits, 
as  given  to  me  by  Mr.  Morin,  who  superintended  a  part  of  the 
working,  was  as  follows : 

1.  Ironstone;  1  ft.  6  inches. 

2.  Sand,  clay,  etc. ;  40  ft. 

3.  Earthy  coal;^  1  ft.  8  inches. 

4.  Sand,  clay,  etc. ;  8  ft. 

5.  Sandstone  in  irregular  and  diagonally  laminated  layers,  with  some- 

times calcareous  concretions,  and  containing  plant  remains ;  5  ft. 

6.  A  Calcareous  sandy  clay  of  Tariable  color  and  character ;  20  ft. 

7.  Sandstone  in  loose  thin  layers  of  three  or  four  inches ;  4  ft. 

8.  Clay  with  coaly  seams  near  the  bottom;  16  ft 

9.  Clay  ;  13  ft 

10.  Loose  quicksand  tt  bottom  of  shaft. 

"  In  the  river  bank,  at  a  quarter  of  a  mile  distant,  and  at  a 
level  30  or  40  feet  below  the  ground  where  the  shaft  began,  there 
is  the  following  exposure : 

1.  Loose  ironstonef  in  nodules  and  irregular  concretions,  more  or  less 

mixed  with  drift  and  pebbles ;  1-2  ft. 

2.  Calcareous  clay ;  6-8  ft 

3.  Earthy  coal ;  8  inches. 

4.  Clay  as  above  coal ;  4  inches. 

5.  Yellow  or  ferruginous  sand  and  clay ;  8-8^  ft. 

6.  Ferruginous  sandstone  in  irregular  layers  and  diagonally  laminated 

to  level  of  river;  thickness  unknown. 

"  This  sandstone  appears  to  be  the  sam^B  as  that  containing  the 
vegetable  remains  met  with  in  the  shaft;  and  though  I  did  not 
find  plants  in  it  at  this  point,  I  was  informed  that  specimens  had 
been  found  there ;  and  at  another  place  on  the  Cottonwood  I 
found  them  to  be  quite  common.    Near  the  previous  exposure, 

*  An  analyBis  of  this  ooal,  by  Prof.  T.  Sterry  Haat,  gave  the  following  results : 

Fixed  carbon, 26*1 

Volatile    **  26-7 

Ash  •'  48-2=100-0 

In  the  tectioDs  of  strata  near  the  mouth  of  the  Redwood  river,  then^  is  a  stratum 
of  similar  earthy  ooal  three  f<»et  thick. 

f  This  ferruginoQS  layer  does  not  appear  to  belong  to  the  regularly  stratified 
deposite,  as  it  overliefl,  irregularly*  the  eages  of  the  succssBiTe  beds,  aira  has  been 
depoeitflid  after  the  denudation  had  taken  place. 
Am.  Joub.  Sgz.— Secokd  Sbbibs,  Vol.  XLIU,  No.  128.~March,  18ft7. 
23 
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and  partly  from  an  old  digging,  I  obtained  a  simOar  section* 
At  etill  another  point  I  noticed  a  similar  exposare,  leaving  no 
doubt  of  the  character  and  order  of  arrangement  of  the  materiala 
composing  this  formation. 

"  The  character  of  the  vegetation  obtained  from  the  sandstone 
of  the  shaft  and  elsewhere,  resembling  the  leaves  of  Salix,  Pop- 
lar, Liriodendron,  Tupelo,  eta,  induced  me  to  refer  this  forma- 
tion  to  the  Cretaceous  period.  A  single  indistinct  shell  was 
the  only  animal  fossil  I  was  able  to  obtain.  In  aspect  the  cal- 
careous concretions  are  similar  to  those  from  the  Cretaceoua 
formation  of  the  upper  Missouri ;  and  the  green  argillaceous  clay 
is  likewise  similar.^' 

At  Redwood  Falls,  also,  Prof.  Hall  obtained  another  section 
of  this  group  with  a  seam  of  earthy  coal  three  feet  in  thickness. 
There  is  little  doubt  that  this  group  will  be  found  extending  far 
northward,  either  as  a  continuous  formation  or  in  isolated 
patches,  perhaps  even  into  the  British  possessions. 

In  September,  1863,  Mr.  Marcou  and  Prof  Capellini  of  the 
University  of  Bologt5a,  Italy,  made  an  excursion  up  the  Missouri 
river  to  a  point  near  the  mouth  of  the  Big  Sioux.  It  seems 
that  both  or  them  studied  with  care  the  different  geological  for- 
mations along  the  river  under  quite  favorable  circumstances. 
Prof.  Capellini  made  quite  an  extensive  collection  of  fossil  plants 
at  different  localities,  principally  from  Tekama,  Blackbird  Hill 
and  Big  Sioux.  These  plants  he  placed  in  the  hands  of  Prof 
O.  Heer  of  the  University  of  Zurich,  Switzerland,  who  described 
them  in  a  small  but  carefully  prepared  memoir  with  four  plates, 
4to.  Mr.  Marcou  also  published  the  results  of  his  examina- 
tions in  the  Bulletin  of  tne  Geological  Society  of  France.  He 
there  acknowledges  that  the  rocks,  which  have  hitherto  been  in- 
cluded in  No.  1  or  Dakota  group  are  Cretaceous.  Capellini  and 
Heer  came  to  the  same  conclusion,  and  thus  one  disputed  point 
in  regard  to  the  geology  of  the  West  may  be  regarded  as  for- 
ever set  at  rest.  I  would  remark  just  here,  that  I  have  person- 
ally examined  the  greater  part  of  the  territories  of  Kansas,  Ne- 
braska, Dakota,  Montana,  Idaho,  and  Colorado,  and  I  feel  con- 
fident that,  although  future  investigations  may  perhaps  modify, 
they  will  not  essentially  change,  the  published  results. 

After  examining  the  Carboniferous  limestones  as  far  as  Belle- 
vue,  Nebraska,  Mr.  Marcou*  continued  up  the  Missouri  and  ex- 
amined the  sandstones  of  the  Dakota  group.  In  this  red  sand- 
stone he  found  a  rich  flora  of  well  preserved  leaves  of  Laurel, 
Poplar,  Sassafras,  Walnut,  Oak,  Willow,  Tulip,  a  flora  which 

*  ReconDaissance  g^ologiqoe  au  Nebraftka,  par  Jules  Marcou :  Eztrait  da  Bulle- 
tin de  la  Soei6t6  O^logiqpe  de  France,  2d  s^rie.  t.  zzi,  p.  Ift2,  Jan.  18th,  1864,  and 
Lea  PhylUtea  Ordtaoees  du  Nebraaka.  par  MM.  les  Prof.  J.  Capellini  et  O.  Heer, 
tirage  a  part  des  M6moirea  de  la  Soei6c6  Helv^tiqae  des  Sciencea  KattnreUea. 
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Pxo£  Heer  regards  as  Miooene,  and  has  more  the  aspect  of  up* 
per  Miocene  or  even  Pliocene  than  of  the  lower  Tertiary  epocn. 
Xfievertheless,  the  flora  is  not  even  Tertiary  but  really  lower  Gre- 
taceous.  It  is  found  in  a  fresh^water  formation  at  the  bottom  of 
the  White  Chalk  of  the  Missouri  Basin.  It  was  Dr.  Hayden 
who  first  collected  these  dicotyledonous  plants  at  Blackbird  Hill, 
at  the  Omaha  Mission,  where  a  quarry  was  opened  for  the  pur- 
pose of  erecting  the  mission  house.  Mr.  Heer  who  saw  the  de- 
signs of  the  first  collection  made  at  Blackbird  Hill  by  Dr.  Hay- 
den, declares  that  this  flora  is  not  Cretaceous,  but  that  on  the 
contrary  it  has  a  very  dose  analogy  with  the  lower  Miocene  or 
Oligocene  of  Europe.  But  notwithstanding  these  facts,  Mr. 
Marcou  saw  superimposed  upon  the  rocks  with  dicotyledonous 
leaves  at  Pilgrim  Hill  and  on  the  banks  of  the  Big  Sioux,  beds 
of  chalk  containing  Inoceramus  problenuUicus^  Ostrea  congesta,  &c., 
and  that  too  without  any  indications  of  faults  or  disturbances 
of  strata.  *'  I  yield  to  the  opinion  of  Mr.  Hayden  and  regard 
these  beds  as  Cretaceous.  But  I  make  one  reservation;  that 
all  the  Cretaceous  beds  of  Nebraska,  and  of  the  upper  Missouri 
in  general,  are  very  recent  and  correspond,  as  also  tnose  of  New 
Jersey,  to  the  Senonien  of  d'Orbigny,  and  perhaps  also  to  his 
Turonien." 

From  his  observations  in  Nebraska,  Mr.  Marcou  arrives  at  the 
following  conclusions. 

1.  "  The  rules  and  laws  of  paleophytology  hitherto  adopted  and 
followed  must  be  greatly  modified,  since  we  find  here  a  flora, 
regarded  as  Miocene  in  Europe,  at  the  base  of  the  Chalk  period. 
Oo  this  account  I  may  be  permitted  to  add  that,  in  the  geograph- 
ical distribution  of  the  existing  flora,  I  have  discovered  con- 
trasts much  greater  than  those  in  the  distribution  of  the  exist- 
ing fauna.  One  of  these  contrasts  which  surprised  me  most  is 
that  of  the  elevated  plateaus  of  New  Mexico,  Texas,  Arizona 
and  California,  which  is  certainly  more  difierent  from  the  flora  of 
the  States  bordering  upon  the  Atlantic  and  the  basin  of  the 
Mississippi  under  the  same  conditions  of  temperature  and  lat- 
itude, while  on  the  other  hand  it  does  not  differ  from  the  Tropi- 
cal flora  of  Florida,  the  Antilles  and  Panama.  After  this  dis- 
covery I  could  see  no  serious  objection  which  would  have  weight 
in  the  mixture  of  Carboniferous  plants  and  Belemnites  at  Petit- 
Couer  in  Laventaire,  since  in  Nebraska  we  have  Miocene  plants 
underneath  500  or  600  feet  of  whit©  chalk  containing  Inocera- 
mus^ Ammonites,  and  Bacuiites, 

2.  '^The  new  red  sandstone  and  more  especially  the  lower  por- 
tion or  dyas  occupies  a  very  important  place  in  the  geology  of 
Nebraska,  as  I  announced  it  in  1855  to  the  Geological  Society 
of  France,  in  my  geological  chart  of  the  United  States  and  in 
the  explanatory  rdsum^  which  accompanied  it. 
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8.  '^  The  dyas  of  Nebraska  is  composed  of  two  members,  as  in 
Russia  and  Germany,  one  of  which  corresponds  to  the  Bothlie- 
gende  and  the  other  to  the  Zechstein." 

Prof.  Capellini  in  a  short  but  very  interesting  article  confines 
his  observations  mostly  to  the  rocks  of  the  Dakota  group  and 
remarks  that  he  does  not  hesitate  to  regard  the  observations  of 
American  geologists  as  entirely  just.  The  following  remarks 
close  the  article  of  Prof.  C. 

"After  all  we  have  observed  in  relation  to  the  environs  of 
Sioux  City,  it  is  easily  seen  that  a  stratigraphic  series  so  com- 

51ete  throws  a  dear  light  upon  the  isolated  facts  first  noticed  at 
^ekainah  and  Blackbird  Hill,  and  indicates  the  exact  position  of 
the  rocks  with  dicotyledonous  leaves,  analogous  to  the  Tertiary 
leaves  of  Europe  but  belonging  in  reality  to  the  Chalk. 

'*It  may  be  estimated  that  the  thickness  of  these  Cretaceous 
strata  in  the  environs  of  Sioux  City  is  about  40  meters.  They 
may  be  divided  into  two  distinct  parts,  one  rich  in  leaves,  a 
fresh-water  formation ;  the  other  truly  chalky  with  fishes  and 
Inoceramus,  of  marine  origin — both  are  probably  not  older 
than  the  chalk  of  Maestricht. '  This  has  been  my  opinion  from 
the  time  I  admitted  that  the  dicotyledonous  leaves  of  the  Big 
Sioux  and  Tekamah  were  Cretaceous. 

"  Once  the  age  of  the  Mollasse  with  leaves  established  by  the 
aid  of  the  stratigraphy  and  the  animal  fossils,  it  would  be  inter- 
esting if  it  were  possible  to  arrive  at  the  same  results  by  the 
vegetable  remains.  On  this  account,  Prof.  Heer  came  to  my 
aid  and  investigated  the  specimens  I  collected  in  my  explora- 
tions. More  than  a  dozen  species  were  recognized  among  the 
leaves  from  Tekamah,  Blackbird  Hill,  and  Big  Sioux,  but  it 
was  especially  the  first  locality  which  furnished  the  best  speci- 
mens. We  are  convinced  that  when  observations  are  exact  and 
determinations  made  from  careful  examination  of  specimens, 
there  is  never  any  disagreement  between  stratigraphical  and 
paleontological  laws.'' 

The  remarks  of  Prof  Heer  which  preface  his  descriptions  of 
the  fossil  plants  collected  by  Prof  Capellini,  are  so  interesting 
and  important  that  we  copy  them  entire. 

"The  collection  of  Mr.  Capellini  contains  16  species;  4  are 
badly  preserved ;  12  are  determinable.  Nevertheless,  of  the  lat- 
ter, several  are  but  fragments,  so  that  their  determination  is  diffi- 
cult and  not  sufiiciently  ^positive.  This  is  especially  the  case 
with  the  Phyllites  which  1  have  referred  to  the  genera  Platanos 
and  Andromeda.  It  is  certain  that  all  the  leaves  found  by  Mr. 
Capellini  are  dicotyledons  and  with  great  probability  one  may 
be  referred  to  the  ^enus  Ficus,  one  to  Salix,  one  to  Diospyros, 
two  to  Populus  ana  two  to  Magnolia,  although  there  are  no  ac- 
companying fruits  or  other  parts  to  confirm  these  determina- 
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tioDs.  These  genera  are  yet  living  and  they  are  also  found  in 
the  Tertiary  formations. 

"  If  we  compare  these  plants  of  Nebraska  with  the  Cretaceoas 
plants  of  Europe,  we  find  no  identical  species  among  them.  I 
sent  drawing  of  them  to  Dr.  Debey  of  Aix  la  Chapelle,  who  dis- 
covered in  that  locality  a  Cretaceous  flora.  He  has  written  to 
xne  that  he  has  not  found  one  species  identical.  Even  the  greater 
part  of  the  genera  are  different.  There  *is  but  one  Gissites  (C. 
aceroides  Debey)  which  recalls  slightly  the  C.  instgnis  (Plate  iv, 
fig.  6).  The  Cretaceous  plants  of  Menant,  Belgium,  those  of 
Blankenburg  and  Quedlinburg  are  also  very  different. 

*'  Prof  Schenk  has  recently  sent  to  me,  a  collection  of  plants 
of  Quedlinburg  for  determination.  Besides  conifers  and  ferns 
characteristic  of  the  chalk,  it  contains  dicotyledons,  but  no 
forms  like  those  of  Nebraska. 

"The  Cretaceous  flora  of  Moletein,  Moravia,  which  I  have 
lately  studied,  exhibits  more  resemblance.  It  contains  two  spe- 
cies of  Ficus  which  much  resemble  the  Ficus  of  Nebraska,  two  su- 
perb species  of  Magnolia,  one  with  a  fruit  cone.  There  is  a  re- 
lationship between  the  flora  of  Nebraska  and  that  of  the  upper 
Chalk  of  Europe,  although  identical  species  are  wanting.  But 
to  the  present  time  no  characteristic  genus  of  the  Cretaceous  flora 
of  Europe  has  been  found  in  Nebraska. 

"If  we  compare  the  plants  of  Nebraska  with  the  Tertiary  plants 
we  find  no  identical  species,  but  7  genera,  (Populus,  Salix,  Pi- 
ous, Platanus,  Andromeda,  Diospyrus  and  Magnolia)  are  also 
Miocene  and  likewise  living.  It  then  appears  that  the  Nebraska 
flora  is  related  more  to  the  Tertiary  than  to  the  Cretaceous  flora 
of  Europe,  a  fact  which  struck  me  when  I  first  saw  drawings  of 
the  former.  But  it  should  be  remarked  that  we  know  but  a 
very  small  number  of  American  species,  and  on  the  other  hand, 
the  European  Cretaceous  flora  has  more  relationship  with  the 
Tertiary  flora  than  I  at  first  supposed.  I  have  found  in  the  Cre- 
taceous flora  of  Moletein,  Moravia,  species  of  Ficus  and  Magno- 
lia which  resemble  Tertiary  species;  a  Myrtacea,  which  is  a  near 
neighbor  to  the  Eucalyptus  rhododendroides^  Mass,  of  Mt.  Bolca ; 
a  Juglans  and  a  Laurinea,  which  also  have  their  analogues  in  the 
Tertiary  flora;  a  Pinus  and  two  other  conifers  whii^h  belong  to 
the  genus  Sequoia,  which  was  extensively  distributed  in  Europe 
and  America  in  the  Miocene  epoch  and  which  is  now  only  found 
in  California.  • 

"  As  the  Cretaceous  fishes  are  more  nearly  related  to  the  Terti- 
ary than  to  the  Jurassic  fishes,  the  upper  Cretaceous  flora  is  also 
entirely  different  from  the  Jurassic  and  more  nearly  allied  to 
the  Tertiary  floras,  and  it  appears  that  in  America  the  relation 
between  the  Tertiary  and  Cretaceous  flora  is  yet  more  intimate 
than  in  Europe. 
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"It  is  remarkable  that  the  plants  of  Nebraska  (as  Magnolia  and 
Liriodendron)  present  relations  with  the  existing  flora  of  Amer- 
ica, whilst  the  Cretaceous  flora  of  Europe  has  more  of  an  Indo- 
Australian  character.  It  thus  appears  that  since  the  Cretaceous 
epoch,  the  American  flora  has  not  undergone  a  change  so  great 
as  the  European  flora.  While  the  Cretaceous  flora  of  Europe  is 
entirely  different  from  the  existing  European  flora,  that  of  Ne* 
braska  contains  8  genera  yet  found  in  America,  and  it  is  the 
more  remarkable  that  the  greater  part  are  yet  found  in  a  country 
under  the  same  latitude." 

Prof  Heer  describes  the  following  species  of  plants  from  this 
group  in  this  memoir:  Populus  litigtosa^  P.I  Debeyana^  Salix 
nervilheay  Betulites  derUiculata,  Ficus  jmmordialis^  PlcUanuaJ  New^ 
berryana^  Proteoides  gremtteoBformiSy  P,  daphnogenoides^  P.  acuta^ 
AristolochtUs  dentcUa^  Andromeda  Parlatorii^  Diospyms  primasva^ 
CissUea  irmgnis^  Magnolia  aUemanSj  M.  OapelUnij  Liriodendron 
Medcii^  PhyUUes  Vanonce. 

Both  Mr.  Marcou  and  Prof  Capellini  agree  in  regarding  this 
sandstone  in  which  the  dicotyledonous  leaves  are  found  as  a 
fresh-water  formation.  I  would  simply  say  that  I  have  always 
regarded  it  as  marine  and  I  am  sure  this  has  been  the  opinion 
of  my  friend  Mr.  Meek.  At  any  rate  we  have  found  mingled 
with  the  leaves  at  Sioux  City  quite  well  preserved  casts  of  Pha- 
rellaf  Dakotaensis^  Axinoea  Siotucensia  and  Cyprina  arenaeea,  shells 
peculiar  to  marine  deposita 

The  question  has  arisen,  whether  this  period  had  a  fauna  cor* 
responding  to  its  flora  ?  Besides  the  Mollusca  already  alluded 
to,  no  remains  of  land  animals  have  yet  been  discovered  which 
could  be  positively  identified.  On  the  eastern  slope  of  the  Big 
Horn  mountains,  1  saw  in  1869,  a  series  of  beds  holding  a  posi- 
tion between  No,  2  Cretaceous  and  the  Jurassic  rocks  below, 
which  I  referred  without  hesitation  to  this  group.  In  these  rocks 
were  beds  of  earthy  Lignite,  large  quantities  of  petrified  wood, 
and  numerous  large  uncharacteristic  bones  which  doubtless  be- 
long to  some  Saurian.  !No  remains  of  strictly  land  animals  have 
ever  been  found. 

Although  I  have  endeavored  to  give  the  substance  of  Mr. 
Marcou's  momoir  in  this  article,  I  do  not  wish  to  be  regarded  as 
endorsing  all  that  he  has  said  in  regard  to  the  existence  of 
"Dyas"  and  '* Mountain  limestone."  In  the  autumn  of  1866, 
while  descending  the  Missouri  river,  I  saw  some  peculiar  local 
beds  near  St  Stephen's,  Nebraska,  from  which  I  obtained  Mya- 
Una  peraUeriuata^  PleurophoriLS  occidentalia  and  I/yonsxa  concava^ 
which  were  sufficient  to  indicate  that  they  were  either  Permian 
or  the  transition  beds  which  we  have  called  Permo-carboniferous. 
These  questions  have  been  most  ably  and  exhaustively  discussed 
by  Mr.  F.  B.  Meek  in  an  article  in  this  Journal,  Jan.,  1866,  to 
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which  the  read^  is  referred.  The  main  object  of  the  present 
article  is  to  place  before  those  American  readers  of  this  JourDaL 
who  may  not  have  access  to  foreign  Journals,  such  views  and 
important  geological  facts  as  Proft.  Marcou  and  Capellini  ob- 
tained in  their  field  investigations,  as  well  as  those  of  Prof,  fieer 
from  the  study  of  the  fossil  plants. 

Univenitj  of  PeimsylTtBiB,  Philftdelphia,  J«i.  8th,  1867. 


Art.  XIX. — Researches  on  Solar  Physics;*  by  Warbkn  Db  la 
EuE,  Esq.,  Pres.  RA.S.,  Balfour  Sttswart,  Esq.,  Superin- 
tendent of  the  Eew  Observatory)  and  Bjenjamin  Loswy, 
Esq.,  Observer  and  Computer  to  the  Kew  Observatory. 

First  Series, — On  the  Nature  of  Sun-spots. 

1.  There  is  a  marked  difTerence  between  our  luminary  and 
our  satellite,  as  far  as  regards  our  knowledge  of  their  physical 
aspect  and  constitution.  Many  parts  of  our  own  globe  are  not 
so  well  known,  or  so  correctly  mapped,  as  certaiti  regions  in  the 
moon ;  and  could  we  imagine  an  observer  transported  into  the 
neighborhood  of  Tycho  or  Copernicus,  he  would  probably  be 
better  prepared  for  the  appearance  presented  to  him,  than  he 
would  be  if  placed  suddenly  in  equatorial  Africa  or  central 
Australia.  But  with  regard  to  the  sun  the  case  is  very  differ- 
ent ;  for  although  the  progress  of  science  has  enabled  us  to  de- 
tect the  presence  of  certain  familiar  substances  in  the  atmosphere 
€3i  our  luminary,  it  has  hitherto  only  shrouded  in  deeper  mys- 
tery than  ever  the  origin  of  that  wonderful  outpouring  of  light 
and  heat  which  is  the  sun's  most  prominent  characteristic,  and  to 
this  very  day  it  has  not  been  finally  decided  whether  this  lu- 
minosity proceeds  from  the  sun's  solid  body,  or  from  an  envelope 
which  surrounds  it.  Indeed  so  strange  and  so  unaccountable 
are  many  of  the  features  presented  to  us,  not  only  by  our  own 
sun,  but  by  many  of  the  stars,  that  it  has  even  been  conjectured 
that  these  bodies  exhibit  instances  of  the  operation  of  some  force 
of  the  nature  of  which  we  are  yet  ignorant.  If  we  accept  this 
view  of  the  ease,  the  study  of  our  luminary  becomes  one  of  very 
great  importance,  but  one  in  which  we  must  be  very  careful  to 
be  guided  by  observation  alone.  We  must  obtain  numerous 
and  accurate  representations  of  the  sun's  sur&ce,  and  study 
these  carefully  and  minutely,  before  we  attempt  to  generalize. 

§  I.  Methods  of  observation, 

2.  There  are  two  methods  of  acoomplishins;  this.  (1.)  Eye- 
obaervations  of  the  sun's  surface  may  be  made  by  means  of  a 

*  From  a  memoir  printed  for  primte  distribntioB.  * 
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telescope,  and  the  appearance  carefully  mapped  by  the  observer. 
(2.)  Or  we  may  call  to  our  aid  that  art  whion  has  already  proved 
of  signal  service  in  many  branches  of  science,  and,  by  means  of 
photography,  obtain  autographs  of  our  luminary,  which  we  may 
measure  and  examine  carefully  at  our  leisure. 

Each  of  these  has  its  advocates,  but  it  is  not  our  design  to 
discuss  the  comparative  merits  of  the  two  methods;  on  the  con- 
trary, as  each  has  its  own  special  advantages,  we  are  willing  to 
adopt  them  both,  and  to  avail  ourselves  of  all  those  materials 
which  our  own  observations  or  the  kindness  of  friends  may 
have  put  into  our  hands. 

§  II.  Historical  sketch. 
8.  The  most  important  knowledge  which  we  possess  regard- 
ing the  physical  appearance  and  structure  of  our  luminary  is 
derived  from  the  fbilowing  sources. 

4.  Sun^s  rotatunu — We  are,  in  the  first  place,  indebted  to  Gali- 
leo, if  not  for  the  first  discovery  of  sun-spots,  at  least  for  the 
first  attempt  to  ascertain  through  their  means  the  period  of  ro- 
tation of  our  luminary. 

5.  Nature  of  sun-spots. — The  next  great  advance  in  solar 
physics  is  due  to  Alexander  Wilson,  Professor  of  Astronomy  at 
Glasgow,  who  in  1773,  communicated  a  paper  to  the  Royal  So- 
ciety, describing  certain  phenomena  with  regard  to  spots,  which, 
in  his  opinion  and  in  that  of  many  others,  appear  to  indicate 
that  spots  are  cavities  in  a  luminous  photospnere  which  sur- 
rounds the  sun. 

The  accuracy  of  this  conclusion  has  recently  been  questioned ; 
but  whatever  may  be  said  regarding  the  theory,  there  can  be  no 
doubt  regarding  the  importance  of  the  hjct  which  was  first  re- 
vealed by  Wilson. 

6.  Their  periodicity. — The  next  step  is  due  to  Hofrath  Schwabe, 
of  Dessau,  who  has  shown,  as  the  result  of  nearly  forty  years' 
laborious  observations,  that  the  number  of  spots  which  break 
out  on  the  sun's  surface  is  not  the  same  from  year  to  year,  but 
has  a  maximum  about  every  ten  years — a  remark  which  led 
General  Sabine  to  observe  that  the  various  epochs  of  maximum 
spot-frequency  were  also  those  of  maximum  magnetic  disturb- 
ance in  our  own  globe.  » 

7.  Their  proper  motion^  &c. — Oarrington  is  the  next  observer 
who  has  greatly  extended  our  knowledge  of  this  subject  In  a 
lai^  and  most  remarkable  work  recently  published,  and  con- 
taining the  result  of  many  years'  observation,  he  has  shown  that 
sun-spots  have  a  proper  motion  of  their  own,  those  near  the 
solar  equator  moving  faster  than  those  near  the  poles ;  and  he 
has  also  made  interesting  remarks  on  the  distribution  of  spots 
in  solar  latitude  for  different  years.    In  addition  to  these  new- 
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fiu^ts,  he  has  furnished  us  with  very  aocurate  data  regarding  the 
sun's  rotation. 

8.  OradaJtione  th  their  luminbsity. — We  ousht  also  to  mention 
the  disoovery  by  Dawes,  that  what  is  reffarded  as  the  umbra  of 
a  spot  consists  in  many  cases  of  two  well'defined  and  separate 
parts,*  the  exterior  part  being  less  luminous  than  the  interior ; 
so  that  we  have  often  connected  with  the  same  phenomenon  not 
less  than  five  degrees  of  luminosity :  these  are— (1.)  The  faculao. 
(2.)  The  ordinary  photosphere.  (8.)  The  penumbra.  (4.)  The 
borders  of  the  umbra.    (5.)  The  very  dark  central  nucleus. 

Mr.  Dawes's  discoveries  are  mainly  due  to  his  employing, 
with  an  eye-piece  of  his  own  invention,  the  full  aperture  of  the 
telescope ;  but  it  is  necessary  to  recall  the  fact  that  Sir  William 
Herschel,  in  earlier  times,  was  fully  aware  of  the  importance  of 
not  contracting  the  aperture  of  the  objective.  Moreover,  we 
must  not  forget  that  Sir  W.  Herschel  contributed  to  solar  phys- 
ics  a  theory  which  still  holds  its  ground. 

9.  Red  flames, — But  there  is  another  phenomenon  connected 
with  our  luminary,  not  less  curious  than  solar  spots.  We  allude 
to  the  red  flames,  or  protuberances  which  are  seen  to  surround 
the  sun's  disk  on  the  occasion  of  a  total  eclipse.  Airy  and 
Arago  were  the  first  to  conjecture  that  these  belonged  to  the 
sun.  In  the  total  eclipse  of  1861,  the  former  of  these  observers, 
by  combining  his  observations  with  those  of  O.  Struve,  showed 
it  to  be  probable  that  these  flames  do  not  change  during  the 
mowCs  motion.    Great  credit  is  also  -due  to  this  observer  for  or- 

Bniziiig  the  Spanish  expedition  of  1860 ;  and  it  was  here  that 
r.  De  la  Bue,  by  means  of  the  Kew  heliograph,  set  the  matter 
completely  at  rest.  Mr.  De  la  Bue,  from  the  pictures  which  he 
obtamed,  was  able  to  show  that  the  flames  onlv  change  appar- 
ently, not  really,  by  the  moon's  motion  over  them,  that  is,  by 
covering  one  portion  and  disclosing  another,  and  do  not  otherwise 
undergo  any  alteration ;  so  that  when  the  clock  of  his  instrument 
was  aSiusted  to  the  sun's  motion,  that  portion  of  the  flames  not 
covered  b^  the  moon  stood  still.  He  also  showed  that  the  an- 
gular motion  of  the  red  flames,  with  respect  to  the  moon,  corre- 
sponds to  the  theory  of  their  fixation  in  the  sun. 

These  results  were  verified  by  Secchi,  who  also  obtained  pho- 
tographs of  the  same  phenomenon,  which  were  comparea  in 
Bome  by  Mr.  De  la  Bue  and  Father  Secchi  with  Mr.  De  la  Bue's 
photographs.  The  forms  of  the  red  prominences  were  found 
identical  in  both,  so  that  no  change  occurs  in  their  form  during 
an  interval  much  longer  than  the  duration  of  totality  observa- 
tions in  a  solar  eclipse. 

*  Id  tome  cases,  howeyer,  it  in  fair  to  anume  thai  the  appearance  of  lighter  por- 
tions of  the  umbra  maj  be  caused  br  the  floatiag  across  of  portions  of  the  brigmer 
part  of  the  sun's  surface. 
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10.  WUhw'Jeaves. — We  may  be  allowed  to  mention  here  that 
very  lately  Mr.  James  Nasmjth,  during  the  course  of  his  obser* 
vations  of  the  sun's  surface,  has  come  to  the  conclusion  that, 
when  the  circumstances  of  observation  are  very  favorable,  the 
whole  surface  will  be  found  to  be  composed  of  separate  lumin- 
ous bodies,  of  a  great  similarity  of  figure,  interlacing  one  an- 
other ;  and  he  has  given  the  name  of  unUow-leaves  to  these  ap- 
pearances. The  existence  of  these  is  still  disputed ;  but  some 
of  our  best  observers  in  this  country  have  seen  them  under  very 
favorable  atmospheric  conditions,  and  they  have  been  seen  more 
frequently  by  Secchi  and  other  Italian  obeervera 

11.  Other  observations  of  the  8un*s  surface, — Chacomac,  the  emi- 
nent French  observer,  has  noticed  a  behavior  of  those  portions 
of  the  sun's  surface  around  a  spot,  which  seems  to  imply  the  ex* 
istence  of  a  downward  current.  More  recently  Lockyer,  in  this 
country,  has  made  a  very,  important  observation  of  a  similar 
kind.  A  tongue  of  faculous  matter  projecting  over  a  spot  was 
observed  to  lose  its  brilliancy  very  rapidly,  so  as  ultimately  to 
seem  less  brilliant  than  any  portion  of  the  penumbra.  At  the 
same  time  it  seemed  to  be  "  giving  out,"  as  it  were,  at  its  end, 
and  a  portion  of  the  .umbra  between  it  itnd  the  penumbra  ap- 
peared to  be  veiled  with  a  stratus  cloud  evolved  out  of  it. 

We  ought  likewise  to  mention  the  excellent  and  numerous 
observations  of  Pastorff,  preserved  in  the  library  of  the  Boyal 
Astronomical  Society,  also  those  of  Captain  Shea,  both  of  which 
the  Council  of  that  Society  have  placed  at  our  disposal.  Pro- 
fessor Wolf,  of  Zurich,  has  collected  data  for  establishing  the 
periodicity  of  sun-spots  before  the  commencement  of  Schwabe's 
observations.    Also,  the  Bev.  J.  Howlett,  in  this  country,  has 

Eroduced  a  large  series  of  drawings  of  the  sun's  surface  on  a 
irge  scale,  and  of  exquisite  delicacy  of  delineation^  which  will 
no  doubt  prove  of  much  value;  and,  finally,  this  field  of  re- 
search is  one  that  has  been  occupied  by  many  observers  in  all 
parts  of  the  world,  so  that  we  may  hope  with  some  confidence 
for  a  speedy  increase  of  our  knowledge  in  this  very  important 
branch  of  physical  astronomy. 

12.  Composition  oj  solar  atmosphere. — Before  concluding  this 
very  brief  historical  sketch,  we  ought  to  allude  to  the  discovery 
of  Kirchhoff  and  Bunsen,  who,  by  means  of  the  spectroscope, 
have  proved  that  many  familiar  substances,  such  as  sodium, 
iron,  magnesium,  &c.,  exist  in  the  atmosphere  of  our  luminary 
in  the  state  of  yapor. 

§  III.  Materials  at  the  author's  disposal. 

18.  We  now  proceed  to  describe  what  materials  we  have  at 
our  disposal  for  the  purpose  of  these  investigations. 
In  the  first  place,  Mr.  Carrington  has  very  kindly  put  into 
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our  hands  all  his  original  drawings  of  sun-spots.  These  extend 
finom^November,  1858,  to  March,  1861 ;  and  in  them  the  sun's 
disk  is  represented  on  the  scale  of  one  foot  in  diameter,  while, 
for  each  spot,  the  apparent  position  on  the  disk,  as  well  as  the 
proportion  in  size  to  the  whole  surface,  is  accarately  delineated. 
We  hope,  in  our  investigations  (as  far  as  spots  are  concerned), 
•to  make  much  use  of  these  pictures  by  Oamngton ;  they  do  not, 
however,  aflford  us  any  information  with  regard  to  faculea. 

More  recently  we  have  received  into  our  hands  the  magnifi- 
cent collection  of  drawings  of  the  sun  made  by  Hofrath  Schwabe, 
of  Dessau,  during  the  course  of  about  forty  vears, — this  distin- 
guished observer  having  generously  placed  these  in  the  posses- 
sion of  the  Royal  Astronomical  Society,  for  the  use  in  the  mean* 
time  of  the  Kew  Observatory. 

Our  materials  are,  moreover,  derived  firom  the  pictures  taken 
by  the  Kew  heliograph.  This  instrument,  with  its  various  ad- 
justments, has  already  been  described  by  Mr.  De  la  Rue  in  the 
Bakerian  Lecture  for  1862 ;  and  it  is  therefore  unnecessary  to 

five  a  further  description  of  it  here.  A  few  pictures  were  taken 
y  this  instrument  at  the  Kew  Observatory  in  the  years  1858 
and  1859.  In  July,  1860,  it  was  in  Spain,  doing  service  at  the 
total  eclipse.  In  1861,  a  few  pictures  were  taken  at  Kew ;  while, 
from  Feoruary,  1862,  to  February,  1868,  the  instrument  was  in 
continuous  operation  at  Mr.  De  la  Rue's  private  observatory  at 
Oranford ;  and  from  May,  1863  until  the  present  date,  it  has  been 
in  continuous  operation  at  Kew,  under  Mr.  De  la  Rue's  superin- 
tendence. It  is  right  to  mention  that  for  the  perfection  of  these 
pictares  much  crrait  is  due  to  the  late  Mr.  Welsh  and  to  Mr, 
Beckley,  under  whose  immediate  sapervision  the  pictures  at 
Kew  have  been  taken  by  a  qualified  assistant,  Miss  Beckley. 

§  IV.  Method  of  reduction. 

14.  These  are  the  materials  at  our  disposal ;  and  it  may  here 
be  desirable  to  state  in  a  few  words  the  principle  by  which  we 
shall  be  guided  in  our  reduction  of  these  materials.  In  the  pro- 
gress of  this  branch  of  knowledge,  observers  have  been  lea  to 
recognize  certain  laws,  which  represent  the  average  behavior  of 
sun-spots;  but  to  each  of  these  laws  there  are  individual  excep- 
tions. In  this  state  of  things  it  is  probable  that  our  knowledge 
of  the  subject  will  ultimately  be  aavanced,  not  only  by  a  study 
of  those  groups  which  behave  in  a  normal  manner,  but  also  by 
a  study  of  those  which  are  exceptions  in  their  behavior  to  the 
general  rule ;  and  on  this  account  it  has  been  thought  desirable 
to  publish  the  results  in  such  a  way  that  any  one  may  be  able 
as  far  as  possible  to  study  the  appearance  and  behavior,  in  fact, 
the  whole  history  of  any  one  group.  Setting  aside,  in  the  mean- 
time, Schwabe's  drawings  for  future  consicTeration,  we  propose 
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to  adopt  the  following  plan  of  publication  for  Carrington's  pic- 
tures and  for  those  of  toe  Kew  heliograph.  In  discussing  Gar^ 
rington's  observations,  we  shall  of  course  adhere  to  the  number- 
ing of  his  different  groups,  which  he  has  given ;  and  as  he  has 
also  exhibited  a  pictorial  history  of  each  of  these  groups  in  his 
published  volume,  in  which  the  spots  are  represented,  though 
on  a  smaller  scale  than  in  his  original  drawings,  all  that  is  neces- 
sary on  our  part  is  to  accompany  any  remark  we  may  make  re- 
garaing  one  of  Carrington's  groups  with  the  number  of  that 
group  as  given  by  him. 

Next  with  regard  to  the  Kew  pictures.  Beginning  with  the 
first  picture  in  1858,  it  is  our  intention  to  numl^r  each  group  of 
spots  in  the  same  manner  as  Carrington,  calline  the  first  No.  1, 
and  so  on  upwards  to  the  present  date.  It  is  also  our  intention 
ultimately  to  publish  carefully  copied  representations  of  each  of 
the  Kew  groups ;  but  these  are  not  yet  ready.  We  think  it 
well,  however,  to  give  at  once  the  numbers  of  the  groups, 
coupled  with  the  d^tes  at  which  each  group  was  first  seen,  and 
also  to  make  use  of  these  numbers  in  our  present  paper  in  an- 
ticipation of  the  forthcoming  pictorial  representations,  which, 
when  they  appear,  will  enable  our  readers  to  judge  for  them- 
selves of  the  truth  of  our  remarks. 

[The  table  and  some  comparisons  of  the  Kew  observations 
with  those  of  Schwabe  are  omitted.] 

§  V.  Two  classes  of  investigations. 

16.  Our  investigations  mav  be  divided  into  two  classes: 

(1.)  Those  in  which  remarks  are  made  regarding  the  behavior 
and  appearance  of  spots  and  faculse,  and  generalizations  deduced 
theretrom,  which  do  not  involve  accurate  measurements. 

(2.)  There  are,  however,  certain  results  in  order  to  obtain 
which  it  is  necessary  to  make  use  of  accurate  measurements  of 
the  position  of  spots:  such  are  those  from  which  Carrington  has 
deduced  the  proper  motion  of  spots  on  the  sun's  surface.  •Prob- 
ably for  this  class  of  observations  no  better  method  can  be 
adopted  than  that  so  ably  pursued  by  him ;  but  since  we  have 
materials  at  our  disposal  embracing  accurate  photographic  de- 
lineations, we  are  perhaps  called  upon  to  attempt  corrections 
which  he  has  not  applied. 

19.  Correction  for  solar  atmosphere. — The  most  important  of 
these  is  the  correction  due  to  the  refraction  of  the  solar  atmos- 
phere, which  Carrington  has  indicated,  but  without  appljring  it^ 
m  his  large  volume.  There  are  evident  proo&  of  the  existence 
of  such  aa  atmosphere ;  for 

(1.)  In  the  Kew  photographs  the  central  portion  of  the  disk 
uniformly  indicates  a  greater  luminosity  than  the  borders,  as  if 
the  rays  at  the  borders  had  to  pass  through  a  large  extent  of 
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atmosphere.  It  is  worthy  of  remark  that  the  temperature  of 
this  atmosphere  must  be  lower  than  that  of  the  photosphere ; 
otherwise  the  absorptioa  which  it  occasions  woula  be  counter- 
balanced bj  its  radiation. 

(2.)  The  beautirul  discovery  of  Eirchhoff  leads  to  the  same 
conclusion,  since,  in  order  to  account  for  the  dark  lines  of  the 
Bolar  spectrum,  it  is  necessary  to  suppose  the  existence  of  a  solar 
atmosphere  of  a  lower  temperature  than  the  source  of  light 

(8.)  The  red  flames  which  are  visible  during  a  total  eclipse, 
and  which  have  been  proved  to  belong  to  the  sun  (Art.  9),  indi* 
cate  the  existence  of  a  solar  atmosphere  extending  in  some  in* 
stances  as  far  as  72,000  miles  above  the  photosphere.  This  is 
confirmed  by  the  nature  of  the  light  which  these  flames  emit 
Mr.  De  la  Bue  has  found  that  this  light  is  very  rich  in  actinic 
rays,  so  much  so-that  he  was  able  to  photograph  at  least  one 
protuberance  which  was  not  visible  to  the  eye.  Now  it  is  pre* 
cisely  this  description  of  light  which  characterizes  the  electric 
discharge  in  which  gaseous  matter  appears  in  a  highly  heated 
state. 

20.  Let  us  now  endeavor  to  show  the  nature  of  those  correo* 
lions  which  are  rendered  necessary  by  solar  refraction. 

(1.)  A  solar  atmosphere  will  make  the  sun's  photosphere  to 
appear  larger  than  it  really  is;  but  the  angular  distance  oetween 
two  points,  each  near  the  center  of  the  visible  disk,  will  not  be 
appreciably  altered.  This  will  introduce  a  slight  error  into  the 
calculated  position  of  any  point,  since  in  such  a  calculation  we 
make  use  of  the  sun's  apparent  angular  diameter,  which  is 
greater  than  his  true  diameter. 

(2.)  Apart  from  this,  an  error  will  be  introduced  into  the  cal- 
culation of  the  solar  latitude  and  longitude  of  a  point,  this  error 
depending  upon  its  position  in  the  visible  disk,  and  being  greater 
for  those  points  which  are  at  a  distance  from  the  center. 

§  VI.  QueBiioM  to  he  answered  in  the  present  paper, 

21.  In  the  present  paper  we  shall  attempt  to  answer  the  fol- 
lowing questions : — 

(I.)  Is  the  umbra  of  a  spot  nearer  the  sun's  center  than  its 
penumbra?  or,  in  other  words,  is  it  at  a  lower  level? 

(IL)  Is  the  photosphere  of  our  luminary  to  be  viewed  as  com- 
posed of  heavy  solid,  or  heavy  liquid  matter?  or  is  it  rather  of 
the  nature  of  a  cloud  ?  A  short  explanation  will  render  evident 
the  meaning  of  this  c[uestion.  There  are  two  types,  either  of 
which  we  may  conceive  as  representing  the  solar  photosphere : 
we  may,  in  the  first  place,  suppose  it  to  be  a  solid  or  liquid 
plane  more  or  less  uneven,  with  a  heavy  atmosphere  above  it 
This  atmosphere  may  be  comoosed  either  of  quite  different  ma- 
terials from  those  of  the  liquia  plane,  or  it  may  contain  some  of 
the  materials  of  the  plane  in  a  state  of  vapor.    Our  own  ocean  is 
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an  example  of  this  type,  the  air  above  it  beinff  composed  chiefly 
of  matenals  different  from  those  of  the  ocean,  but  containing  also 
aqueoQS  vapor.  On  the  other  hand,  we  may  imagine  the  sun's 
photosphere  to  resemble  a  cloud,  the  characteristic  of  which  is 
solid  or  liquid  particles  of  a  greater  or  less  size  existing  in  a 
gaseous  atmosphere,  composed  to  a  greater  or  less  extent  of  the 
materials  of  the  cloud.  These  points  must  be  determined  bj 
observation  alone.  We  must  ask  if  the  appearances  presentel 
by  the  son's  photosphere  lead  to  the  conclusion  that  it  is  an  un- 
even plane  of  heavy  liquid  or  solid  matter,  or  do  they  induce 
UB  to  imagine  that  it  is  rather  of  the  nature  of  a  cloud  ? 

(IIL)  Is  a  spot^  including  both  umbra  and  penumbra,  a  pbe- 
Domenon  which  takes  place  beneath  the  level  of  the  sun's  pho- 
tosphere  or  above  it? 

22.  In  the  first  place,  therefore,  and  to  answer  the  first  ques- 
tion, let  us  see  what  will  happen  if  the  umbm  of  a  spot  be  nearer 
the  sun's  center  than  the  penumbra? 

If  the  umbra  be  lower  than  the  penumbra,  when  a  spot  passes 
over  the  sun's  disk,  the  umbra  will  always  appear  to  encroach 
upon  that  side  of  the  penumbra  which  is  directed  toward  the 
visual  center  of  the  sun's  disk;  and  this  effect  will  be  lessened 
through  the  refraction  caused  bv  a  solar  atmosphere,  bat  we 
cannot  conceive  that  it  will  be  wholly  obliterated.  If  therefore 
the  umbra  is  appreciably  at  a  lower  level  than  the  penumbra, 
we  are  entitled  to  look  for  an  apparent  encroachment  of  the 
former  upon  the  latter  on  that  side  which  is  nearest  the  visual 
oenter  of  the  disk.  This  in  fact  was  the  phenomenon  whidi 
Wilson  observed,  and  which  led  him  to  the  belief  that  the  ambra 
was  nearer  the  sun's  center  than  the  penumbra. 

23.  In  the  following  six  sub-tables  the  effect  of  foreshortening 
is  estimated  in  the  direction  from  left  to  ri^ht,  this  being  the 
direction  in  which  spots  advance  across  the  visible  disk  by  rota- 
tion ;  and  for  this  purpose  the  whole  surface  of  the  sun  has  been 
divided  into  six  portions,  comprising  80°  each. 

[These  sub-tables  are  omitted,  the  general  results  fixmi  them 
being  given  in  the  following  summaries.] 

Rendi  of  Table  II«.     Showing  the  effict  of  foreshortening  in  the  direc- 
tian  left  and  right  of  the  central  line, 

ff.  Giving  the  mean  ratios  between  the  tvo  sides  of  the  penumbra. 
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Rmdi  of  Tablv  Ila.  **ooptioiMd. 
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The  whole  number  of  cases  observed  is  605 ;  excluding  here- 
&om  73,  where  the  penumbra  is  equal  on  both  sides,  there  re- 
naio  530,  of  which  456,  or  8604  per  cent  are  for,  and  74,  or 
13'96  per  cent  are  against  the  assumption. 

Result  of  Table  Hi,. 
Skm^g  the  effect  of  foreehortening  in  the  direction  abcwe  and  below  the  JBquator. 
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Below  the  equator. 
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The  whole  number  of  cases  considered  is  89,  of  which  72,  or 
809  per  cent,  are  for,  and  17,  or  191  per  cent,  against  the  as- 
samption,  that  the  umbra  is  nearer  to  the  center  of  the  sun  than 
the  penumbra. 

In  table  lib,  since  the  relative  disposition  of  umbra  and  pen- 
tu&bra  is  estimated  in  directions  parallel  to  circles  of  solar  Ion* 
9^de,  only  spots  having  a  higher  solar  latitude  have  been  con- 
Bidered. 

It  will  be  seen  that  the  results  of  tables  ii«  and  lib  are  deci** 
^7  ia  &VW  of  Wilson's  hypothesis. 
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24.  Let  U8  now  endeavor  to  answer  the  second  question—* "Is 
the  photosphere  of  our  luminary  to  be  viewed  as  composed  of 
heavy  liquid  or  solid  matter,  or  is  it  of  the  nature  of  a  cloud?" 
One  characteristic  of  the  sun's  surface  is  the  appearance  (espe- 
cially  in  connexion  with  spots)  of  facule,  or  patcnes  of  a  bright- 
ness greater  than  that  of  the  photosphere  immediately  around 
them,  this  difference  in  brightness  being  much  more  conspicuous 
near  the  limb  than  near  the  center.  One  explanation  of  these 
phenomena  would  be,  that  the  luminous  matter  of  the  sun  has 
oeen  thrown  up  to  a  great  elevation  in  order  to  form  faculad. 
l^his  would  account  for  the  greater  comparative  luminosity  of 
facuIflB  near  the  border.  For  we  have  already  mentioned  (Art 
19)  that  the  absorbing  effect  of  the  solar  atmosphere  is  very  per- 
ceptible near  the  border,  where  the  light  reaching  us  has  to 
travel  through  a  greater  thickness  of  atmosphere ;  and  hence,  if 
the  luminous  matter  be  thrown  up  to  a  great  elevation,  it  will, 
near  the  border,  escape  a  great  portion  oi  this  atmosphere,  and 
will  therefore  appear  relatively  much  brighter  than  the  surface 
around  it.  On  the  other  hand,  very  little  will  be  gained  when 
the  matter  is  thrown  up  near  the  visual  center,  where  we  may 
imagine  the  atmospheric  absorption  to  be  comparatively  small. 
The  idea  that  faculse  are  portions  of  the  photosphere  raised 
above  the  general  surface,  appears  to  be  confirmed  by  stereo- 
scopic pictures  of  spots  obtained  by  Mr.  De  la  Rue,  where  the 
faculae  appear  as  elevated  ridges  surrounding  the  spots.  Accept- 
ing this  conclusion,  we  next  remark  that  faculas  often  retain  the 
same  appearance  for  several  days  together,  as  if  their  matter 
were  capable  of  remaining  suspended  for  some  tin^e. 

Now  if  we  suppose  that  such  faculad  represent  the  ordinary 
luminous  matter  of  the  sun,  the  facts  above  recorded  would  ap- 
pear to  throw  much  light  upoi^  the  nature  of  the  solar  surface, 
since  we  cannot  imagine  faculae  to  be  the  most  elevated  positions 
of  a  liquid  ocean,  which  has  been  pushed  high  up  into  the  solar 
atmosphere,  or  to  be  portions  of  matter  projectea  from  such  an 
ocean.  Such  an  hypothesis  would  appear  to  be  inconsistent 
with  the  fact  that  the  faculas  retain  their  appearance  unchanged 
for  days  together.  At  any  rate  we  venture  to  think  that  such 
an  hypothesis  would  not  readily  be  received,  and  that,  according 
to  the  rules  which  ought  to  guide  our  judgment  in  a  case  like 
the  present,  it  ought  to  be  set  aside  if  we  can  find  a  more  plau- 
sible explanation.  Such  an  explanation  would  appear  to  con- 
sist in  supposing  that  faculae,  and,  indeed,  the  whole  photosphere 
of  our  luminary,  are  more  of  the  nature  of  a  cloud.  A  cloud 
has  been  defined  by  Sir  J.  Herschel  to  consist  of  solid  or  liquid 
matter,  formed  from  the  condensation  of  a  vapor  noi  floating  in 
aequilibrio,  but  sinking  in  a  gaseous  medium  of  less  specific 
gravity  than  itself— sinking,  however,  with  extreme  slowness, 
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owing  to  the  minateneas  of  its  particles,  and  consequent  (rela* 
tively)  enormous  resistance  of  the  air.  This  illustrious  savant 
is  disposed  to  think  that  the  consideration  of  Cagniard  de  La- 
tour's  experiments  on  the  vaporization  of  liquids  under  high 
pressure  would  incline  us  to  n^rd  the  solar  facul»  as  large  ag- 
gregations of  bond  fide  solid  matter  of  a  high  degree  of  nxily, 
and  in  masses  like  gigantic  soot-flakes  of  any  form  and  magni- 
tude, which,  when  formed,  settle  down  to  such  a  level  as  corre- 
sponds to  their  density  when  they  rest  in  cequilibrio  in  a  gaseous 
fluid  of  their  own  specific  gravity.  We  do  not  wish  either  to 
accept  or  to  reject  this  hypothesis,  but  would  frame  the  follow- 
ing statement,  which  also  includes  this  view  of  the  case:  Solar 
fijculm  consist  of  solid  or  liquid  bodies  of  a  grectter  or  less  magnitude, 
either  slowly  sinking  or  suspended  in  asquHibrio  in  a  gaseous  medium. 

26.  In  connection  with  this  part  of  our  subject  it  will  be  well 
to  investigate  the  relative  position  of  spots  and  their  acc9mpa- 
nying  faculae ;  and  this  is  done  in  the  following  table  for  all  the 
]lf  ew  pictures  available  for  this  purpose. 

[Table  in  is  omitted.] 

Result  of  Table  III. 


Faenla  ootlrtly  or  orattly 
te/(orqx>t 

Faenla  entirplr  or  moatly 
Hght  of  ipot. 

Faenla  all  round  or  hetween 
thespota. 

No.  of 
eaM«. 

Per  cent  of 
the  whole. 

NaoT 
Maec 

Per  oeot  of 
the  whole. 

No.  of 
eaiea. 

Per  eent  of 
the  whole. 

684 

61-4 

46 

40 

608 

44*6 

26.  It  appears  from  the  result  of  table  ill,  that  out  of  1187 
cases  684  have  their  faculse  either  entirely  or  mostly  on  the  left, 
while  608  have  it  nearly  equally  on  both  sides,  and  only  45 
mostly  on  the  right.  Hence  we  see  that  faculsB  are  on  an  aver- 
age to  the  left  of  their  accompanying  spots.  The  roost  obvious 
explanation  of  this  would  be  that  the  faculas  of  a  spot  have 
been  uplifted  from  the  very  area  occupied  by  that  spot,  and 
have  fallen  behind  to  the  left  from  being  thrown  up  into  a  re- 
gion of  greater  velocity  of  rotation.  All  this  is  quite  in  accord- 
ance with  our  hypothesis  regarding  the  nature  of  faculas.  We 
would  likewise  here  remind  our  readers  that  we  know  from  the 
observations  of  KirchhofT  that  the  sun's  atmosphere  contains  va- 
pors  of  substances,  such  as  iron,  which  are  condensed  into  the 
liquid  or  solid  state  at  a  comparatively  high  temperature.  Now 
is  it  not  natural  to  suppose  tnat  in  the  sun's  photosphere  we  do 
really  see  such  vapors  so  condensed,  and  very  unnatural  to  im- 
agine that  such  vapors  are  seldom  or  never  condensed,  and  that 
what  we  really  see  is  an  incandescent  plain  underlying  these 
vapors? 

27.  Let  us  now  attempt  to  answer  the  third  question:  Is  a 
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(Spot  inclttding  both  umbra  and  penumbra*  a  phenom^cHi  whioh 
takeB  place  beneath  the  level  of  the  sun's  photosphere  or  abore 
it?  To  decide  this  question,  let  us  state  that  there,  are  a  good 
many  instances  in  which  a  spot  breaks  up  in  the  following  man- 
ner. A  bridge  of  luminous  matter  of  the  same  apparent  lumin- 
osity  as  the  surrounding  photosphere,  and  unaccompanied  by 
any  penumbra,  appears  to  cross  over  the  umbra  or  center  of  a 
spot.  There  is  good  reason  to  think  that  this  bridge  is  really 
above  the  spot;  for  were  the  umbra  an  opaque  cloud,  and  the 
penumbra  a  semiopaque  cloud,  both  being  above  the  sun's  pho* 
tosphere,  it  is  unliKely  that  the  spot  would  break  up  in  such  a 
manner  that  the  terrestrial  observer  should  not  perceive  some 
penumbra  accompanying  the  luminosity.  Again,  detached  por- 
tions of  luminous  matter  appear  to  move  across  a  spot  without 
producing  any  permanent  alteration.  We  are  on  these  accounts 
disposed  to  think  that  a  spot  including  both  umbra  and  penum- 
bra is'  a  phenomenon  which  takes  place  beneath  the  level  of  the 
brighter  part  of  the  sun's  photosphere. 

28.  Let  us  here  recapitulate  the  answers  we  have  given  to  our 
three  ciuestions. 

(1.)  The  umbra  of  a  spot  is  nearer  the  sun's  center  than  its 
penumbra,  or,  in  other  words,  it  is  at  a  lower  level. 

(2.)  Solar  faculae,  and  probably  also  the  whole  photosphere, 
consist  of  solid  or  liquid  bodies  of  greater  or  less  magnitude, 
either  slowly  sinking  or  suspended  in  cequilibrio  in  a  gaseous 
medium. 

(8.)  A  spot  including  both  umbra  and  penumbra  is  a  phe- 
nomenon which  takes  place  beneath  the  level  of  the  sun's  pho- 
tosphere. 

§  VII.  Concluding  remarks. 

29.  It  would  thus  appear  that  the  central  part  of  a  spot  is 
nearer  the  sun's  center  than  the  penumbra,  and  that  both  the 
umbra  and  penumbra  are  probably  beneath  the  general  level  of 
the  surrounding  photosphere.  Now  the  umbra  or  lowest  part 
of  a  ispot  is  much  less  luminous  than  the  general  photosphere. 
But  what  does  this  probably  imply,  according  to  the  laws  with 
which  we  are  acquainted  ?  It  implies  that  in  a  spot  there  is 
probably  some  matter  of  a  lower  temperature  than  the  photo- 
sphere. For  is  it  not  now  recognizee!  as  a  law,  that  if  a  sub- 
stance, or  combination  of  substances,  of  indefinite  thickness  and 
surface  of  small  refieoting  power  have  all  its  particles  at  a  cer- 
tain fixed  temperature,  this  substance  will  give  out  nearly  all 
the  rays  of  heat  belonging  to  that  temperature?  Now  the  sun, 
even  when  we  look  into  a  spot,  is  certainly  a  substance  of  in- 
definite thickness ;  and  since  a  spot  appears  much  less  luminous 
than  the  ordinary  surSeu^e,  ought  we  not  to  conclude  either  that 
we  there  view  matter  of  a  lower  temperaturo  than  the  ordinary 


Digitized  by 


Google 


Retearchn  on  Sohtr  Physics.  191 

sar&ce^  or  that  the  matter  which  appears  within  a  spot  has  a 
veiy  high  reflectiDg  power  compared  to  the  ordinary  matter  of 
the  photosphere?  This  last  supposition  is  an  nnlikely  one,  and 
the  probability  is  that  in  a  spot  we  view  matter  of  a  lower  tem- 
perature than  the  photosphere. 

30.  Presuming  this  to  be  the  case,  it  appears  to  imply  one  of 
ihi>ee  things. 

(1.)  Either  the  general  body  of  the  sun  at  the  level  of  the 
bottom  of  a  spot  is  of  a  lower  temperature  than  the  photosphere ; 

(2.)  Or  the  lower  temperature  is  produced  by  some  chemical 
or  molecular  process  which  takes  place  when  a  spot  is  formed ; 

(3.)  Or  it  is  produced  by  matter  coming  from  a  colder  region. 

The  first  of  these  suppositions  will  not  be  generally  received 
unless  we  are  fairly  driven  to  accept  it. 

The  second  hypothesis  has  already  been  started  to  account  for 
the  lower  temperature  of  a  spot ;  but  we  think  that,  according 
to  the  laws  by  which  we  should  be  guided  in  receiving  or  re- 
jecting an  explanation  in  a  case  of  this  nature,  this  idea  ought 
to  be  rejected. 

No  doubt,  if  we  knew  of  a  case  of  the  production  of  low  tem- 
perature, and  had  at  the  same  time  an  independent  proof  of 
some  chemical  or  molecular  process,  such  as  evaporation,  it 
would  be  quite  allowable  for  us  to  associate  the  chemical  or 
molecular  process  with  the  production  of  cold  as  at  any  rate  the 
most  likely  hypothesis ;  but  we  do  not  advance  in  our  explana- 
tion of  the  low  temperature  by  attributing  it  to  an  imaginary 
process  of  the  existence  of  which  we  have  no^proof,  and  which 
IS  equally  mysterious  with  the  phenomenon  for  which  it  is  sup- 
posed to  account  Bather  let  us  see  if  this  reduction  of  temper- 
ature can  be  explained  by  any  other  phenomenon  of  the  exist- 
ence of  which  we  have  independent  evidence.  This  leads  us  to 
consider  the  third  hypothesis,  which  supposes  that  the  reduction 
is  produced  by  matter  coming  from  a  colder  regiou.  Now,  in 
the  first  place,  we  have  such  a  region  in  the  atmosphere  above 
the  photosphere,  which  (Art.  19)  we  have  shown  to  be  of  a 
lower  temperature  than  the  photosphere  itself.  Again,  the  ob- 
servations of  Chacornac  and  Lockyer  on  the  behavior  of  the 
matter  surrounding  a  spot  appear  to  suggest  the  existence  of  a 
downward  current,  which  is  therefore  a  current  from  the  colder 
regions  above.*  On  the  other  hand,  the  proper  motion  of  spots 
observed  by  Carrington  is  in  favor  of  this  nypothesis,  since  a 
current  coming  from  a  region  of  greater  to  a  region  of  less  ab- 
solute velocity  of  rotation  would  be  carried  on  forward,  and 
most  so  nearest  the  equator;  and  this  is  precisely  the  motion  of 

*  Does  not  the  obserration  by  Lockyer  of  the  &cu1a  "ffiviog  out"  appear  also 
to  indicate  that  the  lower  regions  of  a  spot  are  in  reality  hotter  than  the  surface, 
leaTing  the  inferior  luminoaity  to  be  aooouated  for  by  the  dovnmsh  of  a  oold  at- 
DMwpliere  from  aboTet 
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rts  observed  by  Garrington.  Again,  we  have  seen  (Art.  26) 
t  the  faculsd  fall  behind ;  so  that  we  may  imagine  two  cur- 
rents to  be  engaged  in  the  formation  of  a  spot, — the  one  an  as- 
cending current  carrying  the  hot  matter  behind,  the  other  a  de- 
scending current  carrying  the  cold  matter  forward.  One  advan- 
tage of  this  explanation  is  that  all  the  gradations  of  darkness, 
from  the  faculae  to  the  central  umbra,  are  thus  supposed  to  be 
due  to  the  same  cause — namel  v,  the  presence  to  a  greater  or  less 
extent  of  a  comparatively  cold  absorbing  atmosphere. 

81.  It  is  but  just  to  ourselves  and  to  M.  Faye,  to  mention  that 
both  have  imagined  the  phenomenon  of  sun-spots  to  be  due  to 
ascending  and  descending  currents.  M.  Faye's  hypothesis  was 
published  a  little  before  ours ;  but  we  shall  readily  be  believed 
when  we  state  that  an  idea  of  this  kind  presided  over  the  con* 
struetion  of  table  iii,  in  which  we  have  proved  that  the  facul» 
are,  on  an  average,  to  the  left  of  their  accompanying  spots.  It 
was  not,  however,  until  a  short  time  before  the  publication  of 
the  abstract  of  this  paper  by  the  Boyal  Society,  that,  by  discuss- 
ing the  subject  together,  we  had  matured  our  views  so  far  as 
to  connect  the  descending  current,  not  onlv  with  Garrington's 
proper  motion,  but  also  with  the  presumed  lower  temperature 
of  a  spot  In  this  last  respect  our  hypothesis  differs  entirely 
from  that  of  M.  Faye,  who  does  not  imagine  that  the  inferior 
luminosity  of  a  spot  indicates  the  presence  of  matter  at' a  lower 
temperal;ure  than  the  photosphere. 

82.  In  conclusion,  we  would  venture  to  suggest  that  if  the 
photosphere  of  the  sun  be  the  plane  of  condensation  of  gaseous 
matter,  this  plane  may  be  found  to  be  subject  to  periodical  ele« 
vations  and  depressions  irji  the  solar  atmosphere.  It  may  be 
that  at  the  epoch  of  minimum  spot^frequency  this  plane  is  up- 
lifted  very  high  in  the  solar  atmosphere,  so  that  there  is  com- 

J>aratively  little  cold  absorbing  atmosphere  above  it,  and  there- 
ore  great  difficulty  in  forming  a  spot  If  this  were  the  case  we 
might  expect  a  less  atmospheric  effect  or  gradation  of  luminosity 
from  the  center  to  the  circumference  at  the  epoch  of  minimum 
than  that  of  maximum  spot-frequency.  Perhaps  on  some  future 
occasion  we  may  be  able  to  produce  evidence  of  this,  and  even 
of  the  unequal  atmospheric  effect  of  the  two  limbs  of  the  sun 
at  the  same  time ;  but  in  the  meantime  we  shall  content  our- 
iielves  with  suggesting  this  to  the  observers  of  our  luminary  as 
•  simple  inquiry  that  may  possibly  prove  productive. 

83.  We  are  especially  desirous  of  bringing  under  the  early 
notice  of  the  scientific  world  the  accumulation  of  observations 
we  are  making,  in  order  that  others  may  put  forth  their  own 
conjectures  in  elucidation  of  solar  physica  In  venturing  the 
opinions  we  have  stated,  we  do  so  witn  some  reserve,  and  with 
the  conviction  that  possibly  they  may  hereafter  require  modi'* 
fications. 
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Art.  XX. — On  the  Subterranean  Sources  of  the  Waters  of  the  Great 
Lakes;  by  George  A.  Shufeldt. 

If  we*  take  down  the  map  of  North  America,  and  follow 
Around  the  borders  of  our  chain  of  Great  Lakes,  we  find  that 
the  tributaries  for  supplying  the  mighty  torrent  of  water  which 
pours  in  immense  volumes  over  the  Falls  at  Niagara,  and  thence 
through  the  St.  Lawrence  to  the  sea,  are  few  m  number  and 
insignificant  in  effect  Lake  Superior,  the  largest  body  of  fresh 
water  in  the  world,  has  an  area  of  82,000  square  miles  and  a 
mean  depth  .of  one  thousand  feet.  There  are  a  few  small 
streams,  none  worthv  of  the  name  of  rivers,  which  find  their 
oiitlet  in  this  lake — the  St  Louis  and  Ontonagon  are  the  largest 
.of  these;  but  there  is  probably  not  water  enough  discharged 
into  the  lake  to  make  up  for  the  atmospheric  absorption  and 
evaporation.  The  entire  State  of  Wisconsin,  even  from  the 
very  borders  of  Lake  Superior,  is  drained  by  rivers,  which  flow 
into,  and  are  tributaries  of  the  Mississippi.  These  are,  in  chief, 
the  Wisconsin  Eiver,  the  Black,  Chippewa,  Fox  and  Eock 
Eivers,  the  waters  of  which  all  flow  southward,  to  the  Gulf  of 
^  Mexico.  The  whole  State  of  Minnesota  with  its  thousands  of 
*  lakes  and  streams  may  be  called  the  mother  of  the  Father  of 
Waters — for  all  of  her  waters  which  do  not  gather  into  the  great 
Eed  Biver  of  the  North  are  discharged  into  the  Mississippi,  and 
do  not  contribute  to  keep  up  the  supply  of  Lake  Superior;  and 
on  the  northern  shore  of  the  lake,  m  the  British  possessions, 
there  are  no  rivers  which  flow  in  this  direction.  Here  the  cur* 
rent  is  the  other  way  and  the  streame  find  their  way  to  Hud- 
son's Baj[  and  other  more  northerly  seas.  The  outlet  of  Lake 
Superior  is  the  Eiver  St.  Mary's — a  stream  of  considerable  mag- 
nitude— which  discharges  the  surplus  waters  of  the  Lake  in  the 
direction  of  Lake  Huron.  Lake  Superior  is  627  feet  above  the 
sea  level 

If  we  examine  the  surroundings  of  Lake  Michigan  we  shall 
find  the  evidences  of  this  theory  still  more  striking.  This  lake 
has  an  area  of  22,400  square  miles,  and  a  mean  depth  of  900 
feet  It  is  above  the  sea  level  578  feet  or  forty-nine  feet  below 
Lake  Superior.  It  is  also  an  immense  body  of  water,  whose 
Bole  apparent  sources  of  supply  are  found  in  a  few  small  streams 
which  now  into  it  from  the  otate  of  Michigan. 

The  largest  of  these  are  the  Grand  and  Manistee  rivers;  from 
Wisconsin  there  is  only  one  small  stream,  the  Milwaukee  river 
at  Milwaukee.  From  Illinois  there  is  only  the  Chicago  river, 
a  slug^sh  stream  without  a  current;  and  indeed  there  is,  at  only 
ten  miles  distance  fix>m  the  banks  of  the  lake  south  and  west, 


Digitized  by 


Google 


IM  O.  A,  SkufeUU  on  the  Subierranean  Sources  % 

the  water-shed  called  the  Summit,  which  separates  the  waters 
which  flow  into  the  St  Lawrence  from  those  which  flow  into  the 
Gulf  of  Mexico,  and  from  the  southern  slope  of  this  Summit, 
flowing  southward,  is  the  Aux  Plaines  river,  a  tributary  of  the 
lUindis.  So  that  Lake  Michigan  gets  no  water  from  Illinois, 
but  a  trifle  from  Wisconsin,  and  very  little  from  Michigan.  And 
yet  the  straits  of  Mackinaw  carry  off  a  large  quantity  of  water 
from  this  lake,  and  Lake  Michigan  furnishes  its  due  proportion 
of  the  great  current  which  passes  over  the  Falls  of  Niagara.  Now 
the  question  arises,  whence  comes  this  great  volume  and  mass  of 
running  water? 

Geologists  are  tolerably  fiimiliar  with  the  subject  of  under- 
ground streams  and  water  coursea  They  know  that  the  crust 
of  the  earth  is  full  of  these  streams,  and  although  from  the  fact 
that  they  are  generally  concealed  from  sight,  there  must  be  con- 
siderable speculation  concerning  them,  yet  there  are  cases,  such 
as  in  the  Mammoth  Cave,  Kentucky,  the  Adelsberg  mountains  in 
Switzerland,  and  numerous  artesian  wells  scattered  all  over  the 
world,  the  lost  rivers  on  our  western  prairies,  &c.,  from  which  a 
positive  knowledge  may  be  derived  concerning  the  nature  and 
history  of  these  rock-bound  rivers. 

The  artesian  wells  in  London  furnish  now  about  12,000,000  of 
gallons  of  water  daily.  This  is  the  seepage  of  the  valley  in 
which  the  great  city  is  located.  The  water  from  the  whole  coun- 
try surrounding  finds  its  way  along  the  tilts  and  inclinations  of 
the  broken  strata,  below  the  chalk  beds,  in  among  the  sands  and 
gravel,  whence  it  is  taken  by  boring  into  the  ground  to  the  depth 
of  about  600  feet.  It  does  not  appear  probable  that  there  are 
any  considerable  streams  in  this  vicinity,  for  the  entire  of  the 
underlying  gravel  beds  seem,  as  it  were,  saturated  with  water, 
which  is  reached  at  any  point  of  perforation. 

These  remarks  apply  to  the  wells  of  Grenelle  and  of  Passy,  in 
the  basin  of  Paris,  with  the  exception  in  the  case  of  the  latter 
that  they  struck  an  amazing  stream  of  water  eighteen  hundred 
feet  below  the  surface  which  discharges  nearly  six  millions  of 
gallons  per  day,  rushing  to  the  surface  with  great  power  and  ve- 
locity. This  is  strong  evidence,  certainly,  of  a  great  underground 
Btream  at  this  point.  The  great  wells  of  Kissingen  in  Bavaria, 
at  Munden  in  Hanover,  at  Louisville  in  Kentucky,  Charleston, 
S.  0.,  and  hundreds  of  others,  many  of  which  are  two  thousand 
feet  deep,  discharging  great  volunies  of  water — all  tend  to  de- 
monstrate the  fact  that  the  crust  of  the  earth  is  penetrated  in  all 
directions  and  at  all  depths  with  these  streams  and  water  courses. 

Adopting  this  as  a  conceded  fact,  let  us  once  more  turn  to  the 
map  of  North  America  and  note  particularly  the  point  where 
the  thirty-second  degree  of  west  longitude  crosses  the  fortv -fourth 
parallel  of  north  latitude.    Within  a  radius  of  five  hundred 
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miles,  of  which  this  is  the  center,  will  be  found  the  ereat  water 
producing  region  of  the  West.  In  this  elevated  and  compare* 
tively  uneven  surface  of  the  country,  nearly  all  of  the  great 
rivers  of  the  West  have  thdir  sources  and  fountain-heads.  First 
the  Missouri,  with  its  innumerable  branches  and  tributaries, 
among  which  are  the  Yellowstone  and  the  North  Fork  df  the 
Platte,  the  Arkansas,  the  Bed  River,  the  Bio  Grande,  all  flowing 
from  the  eastern  and  southern  slopes  of  the  Bocky  Mountains 
and  finding  their  way  through  thousands  of  miles  of  country  to 
the  Gulf  of  Mexico.  On  the  western  slope  is  the  Bio  Colorado, 
which  empties  into  the  Gulf  of  California,  and  which  is  formed 
by  the  union  of  the  Grand  and  Green  rivers,  the  sources  of 
which  are  also  within  the-territory  above  mentioned.  The  same 
statement  is  true  of  the  Columoia  river  flowing  through  the 
State  of  Oregon  into  the  Pacific,  and  of  the  other  great  streams 
and  rivers  which  flow  northward  and  westward  into  the  Pacific 
and  the  Northern  oceans.  Thus  the  knowledge  we  already  pos- 
sess of  the  surface  streams  of  this  great  extent  of  territory  all 
tends  to  demonstrate  the  truth  of  the  theory  in  relation  to  the 
water  producing  region,  its  location,  extent  and  capacity,  and  also 
that  on  the  surface  there  is  but  comparatively  a  small  amount  of 
this  water  which  finds  its  way  into  our  Great  Lakes. 

It  is  a  well-known  fact  to  travellers  on  our  western  plains, 
that  large  streams,  often  rivers  in  size,  suddenly  disappear,  fall- 
ing away  into  great  fissures  and  chasms,  sometimes  reappearing, 
but  more  frequently  lost  forever;  where  and  in  what  manner 
does  this  water  find  an  outlet?  What  becomes  of  the  mass  of 
water  which  falls  upon  the  earth  and  is  absorbed  by  the  soil  and 
the  rocks  belov^the  beds  of  rivers  and  streams?  The  crust  of 
the  earth  abounds  in  water  to  unknown  depths,  and  from  the 
nature  of  the  element,  it  must  create  for  itseli  ways  and  courses 
of  travel,  as  plainly  beneath  as  upon  the  surface.  And  now,  if 
the  Great  Lakes  are  not  supplied  by  means  which  are  upon  the 
the  surface  and  apparent  to  the  eye,  it  follows  as  a  natural  con- 
sequence that  their  sources  of  supply  must  be  underneath  the 
ground.  The  outlet  of  these  lakes  discharges  an  enormous  quan- 
tity of  water,  the  visible  inlets  are  mere  trifles  in  comparison— 
and  thus  there  seems  to  be  no  other  conclusion  on  the  subject  but 
that  the  water  supply  comes  from  below  the  surface  of  the  ground. 
This  water  probably  finds  inlets  at  different  points  on  the  bottoms 
of  the  lakes,  and  maintains  the  supply  with  as  much  certainty  and 
regularity  as  if  the  streams  were  running  on  the  surface  of  the 
ground.  This  theory  is  further,  and  I  think  more  particularly 
demonstrated  by  the  great  mass  and  volume  of  water  which  i3 
now  being  discharged  by  the  Chicago  artesian  wells.  These  are 
over  seven  hundred  feet  deep — nearly  penetrating  the  earth  to  a 
line  parallel  with  the  bottom  of  Lake  Michigan — ^are  located  in 
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no  mat  valley  or  depreflBion,  such  as  the  basins  of  Paris  or 
London.  The  water  nas  a  head  of  nearly  one  hundred  and 
twenty-five  feet  above  the  level  of  the  lake ;  is  mneh  colder  than 
the  mean  temperature  of  the  location  of  the  wells,  being  now 
67  degrees  Fahrenheit;  these  facts  tending  to  show  that  it  must 
come  firom  a  more  elevated  region  of  country,  and  also  irom  a 
higher  latitude.  There  are  two  other  facts  corroborative  of 
this  point.  When  the  water  was  first  struck  the  temperature 
was  69  degrees  Fahrenheit;  it  has  fallen  now  two  degrees,  or  to 
67.  Then,  the  first  analysis  of  the  water  exhibited  72  grains  to 
the  wine  gallon  of  mineral  matter  held  in  solution ;  the  second 
analysis,  made  only  one  year  afterwards,  showed  only  66  grains 
of  the  same  matter.  These  facts,  taken  in  connection  with  the 
great  head  of  the  water,  seem  to  establish  exclusively  that  it 
comes  from  some  remote  region  of  the  north  or  northwest 

It  is  also  probable  that  the  great  under-ground  stream,  pene- 
trated by  these  wells,  once  discharged  its  waters  into  the  bottom 
of  Lake  Michigan ;  but  this  outlet  was  closed  by  the  upheaval 
of  the  earth's  crust,  which  is  visible  at  the  point  of  the  location 
of  these  wells,  and  at  the  present  time  there  is  no  outlet  except 
the  artificial  one  made  by  the  drill.  This  supposition  is  proved 
by  the  head  and  the  great  force  and  power  of  the  water,  for  if 
it  had  a  lower  outlet,  anything  like  the  size  of  the  stream,  it 
would  not  show  a  head  much,  if  any,  above  the  surface  of  tho 
ground,  and  it  is  also  sustained  by  the  facts  mentioned  above-^ 
the  decrease  of  the  temperature  of  the  water  from  fifty-nine  de- 
grees to  fifty-seven  degrees,  and  the  diminution  in  (quantity  of 
mineral  matter  held  in  solution — the  latter  fact  seeming  clearly 
to  prove  that  prior  to  the  time  when  the  (mils  penetrated 
the  stream,  the  water  bad  dissolved  and  absorbed  a  large  quan- 
tity of  the  soluble  matter  of  the  rocks  with  which  it  came  in 
contact  in  its  state  of  rest.  As  soon  as  an  opening  or  outlet  was 
made,  and  a  quantity  of  water  was  discharged,  this  mineral  mat- 
ter decreased  in  proportion,  and  tbe  probability  now  is  that  the 
water  will  become  softer  and  purer  as  the  amount  discharged  be- 
comes greater,  and  that  eventually,  and  probably  at  no  distant 
day,  the  water  will  come  from  its  fountain-head,  simply  filtered 
and  purified  by  its  passage  through  the  sandstone  and  gravel 
beds. 

That  the  outlet  of  this  stream  into  Lake  Michigan  was  closed 
by  the  upheaval  of  tbe  earth's  crust,  is  a  probable  conclu- 
sion, whicn  can  be  verified  by  an  inspection  of  the  grounds 
on  which  these  wells  are  located.  The  surface  here  is  only  some 
seven  or  eight  feet  above  the  level  of  tbe  surrounding  prairie ; 
but  geologically  or  stratigraphically,  it  is  nearly  one  hundred 
and  fifty  feet  above  the  common  level  of  Chicago,  that  is,  at 
about  one  mile  distant  eastward  and  into  the  city.    We  bore 
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into  the  soil  nearly  one  hundred  and  fifty  feet  before  reaching 
the  same  rock,  which  is  here  exposed  upon  the  surface,  and  at  the 
well  bored  at  the  Chicago  Distillery  Company's  premises  on  the 
North  Branch,  they  penetrated  the  Joliet  marble  at  a  depth,  I 
believe,  of  one  hundred  and  eighty>six  feet,  which,  at  the  other 
point  is  only  twenty-nine  feet  from  the  surface;  this  and  various 
other  facts  show  the  nature  and  extent  of  this  convulsion,  and 
that  it  was  no  difficult  feat  of  nature  to  dam  up  this  compara- 
tively trifling  underground  stream,  and  leave  its  waters  pent  up 
in  the  rocks  and  caverns  for  the  future  use  and  benefit  of  man. 

I  do  not  know  that  these  speculations  will  be  of  sufficient  inter* 
est  to  be  made  public,  but  they  may  have  the  effect  of  direct- 
ing some  abler  pen  to  the  solution  of  the  problem  as  to  the 
sources  whence  the  Great  Lakes  derive  their  supply  of  water. 

Chicago,  KoTember,  1866. 


Art.  XXI. — Experiments  on  the  Influence  of  various  Organic  and 
Inorganic  Bodies  upon  Germination  and  Vegetation;  by  M. 
Caret  Lea,  Philadelphia. 

The  following  experiments  were  made  to  determine  how  far 
the  germination  of  seeds,  and  subsequent  vegetation  of  the 
plants,  would  be  controlled  or  influenced  by  the  action  of  acid, 
alkaline  and  neutral  bodies  in  solution  in  the  water  with  which 
the  seeds  were  moistened.  It  will  be  seen  that  the  action  of  the 
strongest  of  our  acids  is  insufficient  to  prevent  germination  when 
sufficiently  dilute.  And  that  the  same  may  be  said  with  respect 
to  some  of  our  most  powerful  oxydizing  and  reducing  agents. 

The  experiments  were  made  by  tying  pieces  of  very  thin  mus- 
lin over  dass  vessels  filled  so  full  that  the  muslin  clipped  into 
the  liquid.    Grains  of  wheat  were  placed  on  this  muslin,  an 

Sual  number  (20  perfect  grains)  on  each.  The  capacity  of  the 
^  isses  was  in  every  case  12^  ounces,  and  the  water  was  replaced 
as  fast  as  it  evaporated.  There  was  added  respectively  to  each 
as  follows : 

No.  1.  1  drop  sulphuric  acid. 

2.  2  drops  nitric  acid. 

8.  3     "      hydrochloric  acid.  • 

4.  5  grs.  bicarbonate  of  potash. 

5.  5    '*    dry  carbonate  of  soda. 

6.  10  drone  of  rather  weak  liquid  ammonia. 

7.  5  grs.  bromid  of  ammonium. 

8.  A  pair  of  zinc  and  copper  plates  connected  above  the  surface 

by  a  wire,  and  plunged  in  plain  water. 
Ax.  Jou&  Sol~Sboohi>  Sbriss,  Vol.  XLIU,  No.  Isa^MiRca,  1S67. 
2G 
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No.  9.  Same,  acidulated  3  drops  hydrochloric  acid. 

10.  Plain  water  for  compariaon. 

11.  5  grains  sulphite  of  soda. 

12.  "     "      chlorate  of  potassa. 

The  results  were  as  follows.     At  the  end  of 

48  hours — Gerniiuation  evident  in  all.    Most  advanced,  4,  10,  11;  me- 
dium, 2 ;  least,  1,  3,  6,  6,  7,  8,  9,  12. 

3  days — Most  advanced,  4,  10,  11 ;  medium,  6,  7,  8,  9,  12;  least,  1,  2, 

3,6. 

4  days — Most  advanced,  4,  10,  11;  medium,  5,  7,  12;  less,  2,  6,  8,  9; 

least,  1,  3. 

5  days — Most  advanced,  4,  10,  U  ;   medium,  5,  6,  7,  8,  12 ;  less,  1,  9; 

least,  2,  3. 

6  days — Most  advanced,  4,  10,  11 ;  a  little  less,  5, 6,  7,  8 ;  much  behind, 

1,  2,  3,  9. 

Some  curious  deductions  are  to  be  drawn  from  these  results. 

Nitric  acid  did  not  at  first  very  strongly  affect  the  growth,  less 
than  seven  other  substances,  then  eventually  its  influence  be- 
came much  more  felt. 

Bicarbonate  of  potash  was  the  least  injurious  of  all  the  sub- 
stances tried,  next  came  sulphite  of  soda,  and  next  carbonate  of 
soda. 

No  saline  or  other  substance  included  acted  in  any  way  as  a 
stimulant,  the  product  of  the  plain  water  as  an  average  was 
fully  up  to  any  of  the  rest,  though  as  will  hereafter  be  seen,  the 
largest  plant  was  formed  in  another  vessel. 

In  the  observations  just  made  I  have  endeavored  to  show  the 
daily  course  of  action ;  in  the  following  table  I  have  summed 
up  the  total  effects  at  the  end  of  seven  days,  when  experiment 
was  discontinued. 

Total  results  at  the  end  of  seven  days. 
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This  table  shows : 

That  an  oxydizing  agent,  chlorate  of  potash  (12),  is  not  more 
injarious  than  a  reducing  one,  sulphite  of  soda  (11),  to  germina- 
tion, but  after  germination  it  kept  down  vegetation  to  one-fourth. 

That  free  acids  are  much  more  injurious  than  alkalies,  espe- 
cially hydrochloric  acid  (3). 

That  the  presence  of  an  electric  pair  did  not  check  germina- 
tion, but  reduced  vegetation  by  one-third. 

That  the  presence  of  free  sulphuric  acid  had  no  injurious  in- 
fluence upon  germination,  actually  a  larger  proportion  of  seeds 
started  than  with  pure  water,  whereas  with  hydrochloric  acid 
only  three  seeds  germinated  out  of  twenty.  But  sulphuric  acid 
reduced  vegetation  to  one-sixth,  hydrochloric  to  28  per  cent. 

With  bicarbonate  of  potash,  precisely  the  same  number  ger- 
minated as  with  plain  water,  and  attained  precisely  the  same 
height. 

In  (9)  the  HCl  acted  less  energetically  than  in  (3),  doubtless 
because  it  was  rapidly  taken  up  by  the  zinc. 

Plants  in  the  sulphite  of  soda  attained  the  same  height  as  those 
in  plain  water.    But  the  number  germinating  was  one-fourth  less. 

A  second  set  of  trials  was  made,  in  which  a  number  of  other 
substances  were  experimented  upon,  and  at  the  same  time  sul- 
phuric acid  was  added  in  much  smaller  quantity,  and  sulphite  of 
soda  in  much  larger.    Capacity  of  the  vessel  as  before,  12^  oz. 


No.  1,  Plain  water. 

2,  Cane  sugar,  30  grains. 

3,  Gum,  30  grains. 

4,  Glycerine,  1  fluid  drachm. 

5,  Sulphuric  acid,  ^  drop. 


No.  6,  Citric  acid,  6  grains. 

7,  Sulphite  of  so^a,  20  grains. 

8,  Permanganate  of  potash,  2 

grains. 
0,  Nitrate  of  ammonia,  20  grs. 


The  object  of  this  series  was  to  include  in  the  experiments 
certain  organic  substances  such  as  the  three  first  on  the  list,  a 
vegetable  acid,  and  some  salts  whose  influence  might  be  active 
and  characteristic. 

At  the  end  of  thirteen  days,  during  which  the  weather  was 
very  cold  (Dec.  10  to  Dec.  23),  the  following  was  the  condition 
of  affairs. 

Nos.  2  and  4  (cane  sugar  and  glycerine)  were  as  far  advanced 
as  the  plain  water  (No.  1),  but  no  fi\rther.  These  substances 
therefore  had  not  stimulated  either  germination  or  early  vege- 
tation in  the  wheat  seeds. 

In  3  (gum  solution)  fewer  seeds  germinated  than  in  either  of 
the  foregoing,  but  the  most  advanced  plants  were  /uUy  one-half 
higlier  than  any  in  1,  2,  or  4. 

Nos.  7  and  9  (sulphite  of  soda  and  nitrate  of  ammonia)  were 
aomewhat  in  advance  of  those  in  plain  water,  but  not  very  much. 

In  6  (citric  acid)  a  large  number  germinated,  and  appeared 
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healthy,  but  they  did  not  obtain  one*fourth  the  height  of  those 
in  No.  1,  and  what  was  yery  remarkable,  theyfotTned  no  roots 
at  aU. 

In  5  (sulphuric  acid)  the  plauts  were  more  advanced  than  in 
the  citric  acid,  and  had  healthy  roots  extending  down  into  the 
liquid. 

In  8  (permanganate  of  potash)  the  condition  of  afiGeiirs  most 
resembled  that  in  the  citric  acid.  In  both  the  seeds  had  germin- 
ated and  produced  healthy  looking  plants  an  inch  in  height. 
But  no  roots  whatever  had  been  formed  in  either  case. 

Some  of  the  above  sets  of  seeds  were  allowed  to  vegetate 
for  a  month,  and  developed  curious  results. 

Those  plants  which  ^rew  in  the  vessels  containing  solutions 
of  cane  sugar,  gum,  and  glycerine  respectively,  grew  as  fast  and 
flourished  as  well  as  those  in  plain  water,  but  it  could  scarcely 
be  said  that  at  the  end  of  the  month  they  presented  any  supe- 
riority. 

But  whilst  the  roots  of  the  plants  in  plain  water,  in  gum,  and 
in  glycerine,  reached  to  the  very  bottom  of  the  vessel,  becom- 
ing four  to  five  inches  long,  those  in  the  cane  sugar  did  not  ex- 
ceed an  inch  in  length,  just  dropping  below  the  surface  of  the 
water,  which  had  become  lowerea  by  spontaneous  evaporation, 
and  this  although  the  plants  were  as  high  as  in  the  others  just 
mentioned,  viz.,  six  to  eight  inches,  and  as  numerous  and 
healthy  in  every  respect.  This  would  seem  to.  indicate  that 
they  received  their  nutriment  in  a  more  concentrated  form,  if  it 
were  not  that  these  plants,  though  equally  large  and  healthy  as 
those  in  plain  water,  exhibited  no  superiority  over  them. 


Abt.  XXII. — Contributions  from  the  Sheffield  Laboratory  of  Tale 
Qdlege.— XIII.  On  Native  Crystallized  Terpin;  by  S.W.JOHNSON. 

In  October,  1866,  the  writer  received  from  Wm.  M.  Gabb,  Esq., 
of  the  Geological  Survey  of  California,  a  small  quantity  of  crys- 
tals found  in  "  cavities  near  the  core  of  a  semi-decomposed  pine 
stump  that  was  buried  three  or  four  feet  below  the  surface 
in  Shasta  Co.,  California."  The  crystals  were  discovered  by  Mr. 
Voy  of  San  Francisco. 

At  the  request  of  Mr.  Gabb  I  have  examined  these  crystals, 
which,  in  the  sample  received,  were  still  partly  adhering  to  a 
fragment  of  pine,  where  they  were  associated  with  another  crys- 
talline substance  of  a  yellowish  color  and  resinous  aspect. 

The  crystals  were  colorless  and  transparent,  the  largest  indi- 
vidual W2\s  three-eighths  of  an  inch  long,  one-eighth  of  an  inch 
wide  and  one-sixteenth  of  an  inch  thick.  They  were  of  brilliant 
luster  and  well  terminated  at  the  free  ends.  From  their  occur- 
ring in  buried  pine  wood  and  from  their  general  appearance,  it 
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was  at  once  suspected  they  might  be  identical  with  crystallized 
teipin.  Their  j&dnt  resinous  taste  and  odor,  not  to  be  distin- 
guished from  that  of  the  artificial  substance,  confirmed  this  view. 

To  obtain  full  information  regarding  the  crystallometrical 
characters  of  the  substance,  I  applied  to  my  friend,  Mr.  John  M. 
Blake  of  New  Haven,  to  make  a  comparison  between  the  najtive 
crystals  and  those  of  artificial  preparation  from  the  chemical  cabi- 
net of  the  Sheffield  Scientific  School.  Some  of  the  highly  inter- 
esting results  of  these  investigations  are  communicated  by  Mr. 
Blake  in  the  paper  that  follows,  and  leave  no  doubt  of  the  iden- 
tity of  the  two  substances,  although  their  crystals  are  not  devel- 
oped in  the  same  manner,  and  exhibit  other  physical  differences 
which,  as  he  states,  disappear  when  both  are  recrystallized  from 
the  same  solvent.* 

After  Mr.  Blake  had  finished  his  examinations,  a  combustion 
was  made  on  nearly  the  whole  available  substance.  The  hydro- 
gen determination  was  lost  by  the  fracture  of  the  CaOl  tube,  but 
the  estimation  of  carbon  fully  confirmed  the  conclusions  previ- 
ously arrived  at.  The  combustion  was  effected  in  a  tube  partly 
filled  with  oxvd.  of  copper  and  in  a  stream  of  oxygen,  the 
substance  itselr  being  placed  in  a  tray  of  platinum.  On  appli- 
cation of  heat  it  swelled  and  afterwards  vaporized  completely, 
without  blackening  and  without  leaving  a  weighable  residue. 
On  the  cold  parts  of  the  tube  silky  crystals  of  anhydrous  terpiu 
condensed.    This  deportment  is  characteristic  of  terpin. 

The  amount  of  substance  burned  was  but  00975  grm.  The 
increase  in  weight  of  the  potash  bulbs 'and  tube  was  0*226  grm. 
This  gives  carbon  62*98  per  cent  THe  calculated  quantity  is 
681«  per  cent 

The  substance  is  therefore  hydrated  terpin  or  crystallized 
turpentine  camphor  C3,Hj^04-f-2aq.  Perhaps  we  should  say 
it  is  one  of  the  terpins,  since,  according  to  Berthelot,  the  differ- 
ent oils  of  turpentine,  on  hydration,  yield  crystals  of  different 
degrees  of  solubility. 

The  formation  of  this  substance  in  the  buried  tree  presents 
no  difficulties,  since  we  know  on  the  authority  of  Dumas,  Deville 
and  others,  that  oil  of  turpentine  in  contact  with  water,  combines 
with  the  latter  in  absence  of  acids  or  other  powerful  agents  of 
chemical  change. 

Prof.  Brewer,  who  is  familiar  with  the  timber  of  California,  is 
of  the  opinion  that  the  wood  to  which  the  crystals  were  attached 
is  that  of  a  pitch  pine,  Pinus  ponderosa. 

This  appears  to  be  the  first  recorded  instance  of  the  occur- 
rence of  crystallized  terpin,  native. 

November,  1S66. 

*  Mr.  Blake  has  measured  and  figured  both  the  native  and  artificial  crystals  and 
has  in  reserve  some  other  valuable  observations  which  it  is  to  be  hoped  he  wiU 
•bofftly  pablish.-Hk  w.  j. 
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Abt.  XXIII. — On  the  crystallization  of  natural  Hydrated  Terpin 
from  California ;  by  John  M.  Blake. 

Some  crystals,  from  a  buried  pitch-pine  log,  were  handed  me 
for.examination  by  Prof.  S.  W.  Johnson,  of  the  Sheffield  Scien- 
tific School 

A  comparison  of  these  crystals  with  terpin  of  artificial  prep- 
aration leaves  no  doubt  that  the  natural  substance  is  hydrated 
turpentine  camphor.  The  natural  and  artificial  crystals  agree 
closely  in  their  angles,  and  have  the  same  cleavage.  The  posi- 
tion and  separation  of  the  optical  axes  is  alike  in  both,  and  ex- 
periment shows  that  the  two  substances  are  supercrystallizable. 

Certain  observations  made  at  first,  suggested  that  the  two  spe- 
cimens mi^ht  not  be  absolutely  identical,  but  rather  isomeric  hy- 
drates, sucn  as  were  supposea  by  Berthelot  to  result  from  iso- 
meric oils,  derived  from  the  same  or  different  trees.  Thus,  hemi- 
hedrism  constantly  occurred  on  the  natural  crystals,  which  has 
not  been  observed  on  the  artificial.  The  proportional  develop- 
ment of  the  planes  was  strikingly  difierent.  The  two  specimens 
manifested  opposite  pyro-electric  characters,  in  so  far  that  the 
free-growing  extremities  of  the  natural  crystals  were  antilogue 
poles,  (developed  negative  electricity  on  heating,)  while  those  of 
the  artificial  crystals,  first  examined,  were  the  reverse,  or  ana- 
logue poles. 

On  farther  investigation,  these  points  of  difference  disappeared. 
By  recrystallizing  from  alcohol  and  other  solvents,  much  varia- 
tion was  produced  in  the  planes.  The  peculiar  development  of 
the  natural  crystals  was  not  indeed  reproduced  on  the  artificial, 
but  the  attachment  of  the  latter  to  the  support  by  the  analogue 
pole,  as  with  the  natural  crvstals,  was  obtained.  On  recrystal- 
lizing from  alcohol,  natural  terpin  lost  its  hemihedral  charac- 
ter, and  in  case  of  crystals  grown  radiating  from  a  support,  pre- 
sented the  analogue  pole  to  the  solution, like  the  artificial  sub- 
fitaace  when  deposited  from  the  same  solvent.  Crystals  of  each, 
when  free-growing  in  alcoholic  solution,  had  the  same  develop- 
ment of  the  planes,  and  with  each  there  was  the  same  percepti- 
ble difference  in  the  proportions  of  the  planes  at  the  two  ends  of 
a  crystal,  by  which  the  poles  could  be  distinguished ;  bat  no 
corresponding  difference  could  be  detected  in  the  angles  of  these 
terminal  planes. 
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Art.  XXIV. — On  the  Olyjecis  and  Method  of  Mineralogy ;  by 
T.  Sterry  Hunt,  F.R.S. 

(Road  before  the  American  Academj  of  Sciences,  Jan.  8, 1867). 

MiN£RALOGY,  as  popularly  understood,  holds  an  anomalous 
position  among  the  natural  sciences,  and  is  by  many  regarded 
as  having  no  claims  to  be  regarded  as  a  distinct  science,  but  as 
constituting  a  branch  of  chemistry.  This  secondary  place  is  dis- 
puted by  some  mineralogists,  who  have  endeavored  to  base  a 
natural-history  classification  upon  such  characters  as  the  crys- 
talline form,  hardness,  and  specific  gravity  of  minerals.  In  sys- 
tems of  this  kind,  however,  like  those  of  Mohs  and  his  followers, 
only  such  species  as  occur  ready  formed  in  nature  are  compre* 
hended,  and  the  great  number  of  artificial  species,  often  closely 
related  to  native  minerals,  are  excluded.  It  may  moreover  be 
said  in  objection  to  these  naturalists,  that,  in  its  wider  sense,  the 
chemical  history  of  bodies  takes  into  consideration  all  those  char- 
•  acters  upon  which  the  so-called  natural  systems  of  classification 
are  based.  In  order  to  understand  clearly  the  question  before 
us,  we  must  first  consider  what  are  the  real  objects,  and  what 
the  provinces,  respectively,  of  mineralogy,  and  of  chemistry. 

Of  the  three  great  divisions,  or  kingdoms  of  nature,  the  clas- 
sification of  the  vegetable  gives  rise  to  systematic  botany,  that 
of  the  animal  to  zoology,  and  that  of  the  mineral  to  mineralogy, 
which  has  for  its  subject  the  natural  history  of  all  the  forms  of 
unorganized  matter.  The  relations  of  these  to  gravity,  cohe- 
sion, light,  electricity,  and  magnetism,  belong  to  the  domain  of 
physics;  while  chemistry  treats  of  their  relations  to  each  other, 
and  of  their  transformations  under  the  influences  of  heat,  light, 
and  electricity.  Chemistry  is  thus  to  mineralogy  what  biology 
is  to  organography ;  and  the  abstract  sciences,  physics  and  chem- 
istry, must  precede,  and  form  the  basis  of  the  concrete  science, 
mineralogy.  Many  species  are  chiefly  distinguished  by  their 
chemical  activities,  ana  hence  chemical  characters  must  be  greatly 
dci^nded  upon  in  mineralogical  classification. 

Chemical  change  implies  disorganization,  and  all  so-called 
chemical  species  are  inorganic,  that  is  to  say  unorganized,  and 
hence. really  belong  to  the  mineral  kingdom.  In  this  extended 
sense,  mineralogy  takes  in  not  only  the  few  metals,  oxyds,  sul- 
phids,  silicates,  and  other  salts,  which  are  found  in  nature,  but 
also  all  those  which  are  the  products  of  the  chemist's  skill.  It 
embraces  not  only  the  few  native  resins  and  hydrocarbons,  but 
all  the  bodies  of  the  carbon  series  made  known  by  the  researches 
of  modern  chemistry. 

The  primary  object  of  a  natural  classification,  it  must  be  re- 
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membered,  is  not  like  that  of  an  artificial  system,  to  serve  the 
purpose  of  determining  species,  or  the  convenience  of  the  ski- 
dent,  but  so  to  arrange  boaies  in  genera,  orders,  and  species  as  to 
satisfy  most  thoroughly  natural  affinities.  Such  a  cmssification 
in  mineralogy  will  be  based  upon  a  consideration  of  all  the  phys- 
ical and  chemical  relations  of  bodies,  and  will  enable  us  to  see 
that  the  various  properties  of  a  species  are  not  so  many  arbi- 
trary signs,  but  the  necessary  results  of  its  constitution,  it  will 
give  for  the  mineral  kingdom  what  the  labors  of  great  natural- 
ists have  already  nearly  attained  for  the  vegetable  and  animal 
kingdoms. 

Oken  saw  the  necessity  of  thus  enlarging  the  bounds  of  min- 
eralogy, and  in  his  Physiophilosophy,  attempted  a  mineralogical 
classification ;  but  it  is  based  on  fanciful  and  false  analogies,  with 
but  little  reference  either  to  physical  or  chemical  characters,  and 
in  the  present  state  of  our  knowledge  is  valueless,  except  as  an 
effort  in  the  right  direction,  and  an  attempt  to  give  to  mineral- 
ogy a  natural  system.  With  similar  views  as  to  the  scope  of 
the  science,  and  with  far  higher  and  juster  conceptions  of  its 
method,  Stallo,  in  his  Philosophy  of  Nature,  has  touched  the 
questions  before  us,  and  has  attempted  to  show  the  significance 
of  the  relations  of  the  metals  to  cohesion,  gravity,  light,  and  elec- 
tricity, but  has  gone  no  farther. 

In  approaching  this  great  problem  of  classification,  we  have 
to  examine— first,  the  physical  condition  and  relations  of  each 
species,  considered  with  relation  to  gravity,  cohesion,  light,  elec- 
tricity, and  magnetism ;  secondly,  the  chemical  history  of  the 
species;  in  which  are  to  be  considered  its  nature,  as  elemental  or 
compound,  its  chemical  relations  to  other  species,  and  these  rela- 
tions as  modified  by  physical  conditions  and  forces.  The  quan- 
titative relation  of  one  mineral  (chemical)  species  to  another,  is 
its  equivalent  weight,  and  the  chemical  species,  until  it  attains 
to  individualitynn  the  crystal,  is  essentially  quantitative. 

It  is  from  all  the  above  data,  which  woula  include  the  whole 
physical  and  chemical  history  of  inorganic  bodies,  that  a  nat- 
ural system  of  mineralogical  classification  is  to  be  built  up. 
Their  application  may  be  illustrated  by  a  few  points  drawn  from 
the  history  of  certain  natural  families. 

The  variable  relations  to  space  of  the  empirical  equivalents  of 
non-gaseous  species,  or  in  other  words,  the  varying  equivalent 
volume,  (obtained  by  dividing  their  empirical  equivalent  weights 
by  the  specific  gravity,)  shows  that  there  exist  in  different  spe- 
cies very  unlike  degrees  of  condensation.  At  the  same  time  we 
are  led  to  the  conclusion  that  the  molecular  constitution  of  gems, 
spars,  and  ores,  is  such  that  those  bodies  must  be  represented  by 
formulas  not  less  complex,  and  with  equivalent  weights  far  more 
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elevated  than  those  usually  assigned  to  the  poljcyanids,  the 
alkaloids,  and  the  proximate  principles  of  plants.  To  similar 
ooDclusions,  conduce  also  the  researches  on  the  specific  heat  of 
compounds. 

There  probably  exists  between  the  true  equivalent  weights  of 
non-gaseous  species,  and  their  densities,  a  relation  as  simple  as 
that  between  the  equivalent  weights  of  gaseous  species  ana  their 
specific  gravities,  ^he  gas,  or  vapor  of  a  volatile  body  consti- 
tutes a  species  distinct  from  the  same  body  in  its  liquid  or  solid 
state ;  the  chemical  formula  of  the  latter  being  some  multiple 
of  the  first,  and  the  liquid  and  solid  species  themselves,  often 
constituting  two  distinct  species,  of  different  equivalent  weights. 
In  the  case  of  analogous  volatile  compounds,  as  the  hydrocar* 
bons  and  their  derivatives,  the  equivalent  weights  of  the  liquid 
or  solid  species  approximate  to  a  constant  quantity,  so  that  the 
densities  of  those  species,  in  the  case  of  homologous  or  related 
alcohols,  acids,  ethers  and  glycerids,  are  subject  to  no  great  vari- 
ation. These  non-gaseous  species  are  generated  by  the  chemical 
union,  or  identification,  of  a  number  of  volumes  or  equivalents 
of  the  gaseous  species,  which  varies  inversely  with  the  density 
of  these  species.  It  follows  from  this,  that  the  equivalent  weights 
of  the  liquid  and  solid  alcohols  and  fats  must  be  so  high  as  to 
be  a  common  measure  of  the  vapor-equivalents  of  all  the  bodies 
belonging  to  these  series.  The  empirical  formula,  CiwHuoCia, 
which  is  the  lowest  one  representing  the  tristearic  glycerid,  ordi- 
nary stearine,  is  probably  fer  from  representing  the  true  equiv- 
alent weight  of  this  fat  in  its  liquid  or  solid  state;  and  if  it  should 
hereafter  be  found  that  its  density  corresponds  to  six  times  the 
above  formula,  it  would  follow  that  liquid  acetic  acid,  whose 
density  differs  but  slightly  from  that  of  fused  stearine,  must  have 
a  formula  and  an  equivalent  weight  about  one  hundred  times 
that  which  we  deduce  from  the  density  of  acetic  acid  vapor, 

Starting  from  these  high  equivalent  weights  of  liquid  and 
solid  hydrocarbonaceous  species,  and  their  correspondingly  com- 
plex formulas,  we  become  prepared  to  admit  that  other  orders 
of  mineral  species,  such  as  oxyds,  silicates,  carbonates,  and  kuI- 
phids,  have  formulas  and  equivalent  weights  corresponding  to 
their  still  higher  densities,  and  we  proceed  to  apply  to  these  bod- 
ies the  laws  of  substitution,  homology,  and  pofymerism,  which 
have  so  long  been  recognized  in  the  chemical  study  of  the  mem- 
bers of  the  hydrocarbon  series.  The  formulas  thus  deduced 
for  the  native  silicates  and  carbon-spars  show  that  these  poly- 
basic  salts  may  contain  many  atoms  of  different  bases,  and  their 
frequentlv  complex  and  varying  eonstitution  is  thus  rendered 
intelligible.  In  the  application  of  the  principle  of  chemical  ho- 
Am.  Joub.  Sol— Sioond  Sbrdbb,  Vol.  XLIII,  No.  laa—HiBCH,  1867. 
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mology,  we  find  a  ready  and  natural  explanation  of  those  vari- 
ations, within  certain  limits,  occasionally  met  with  in  the  compo- 
sition of  certain  crystalline  silicates,  salphids,  etc.,  from  which 
some  have  conjectured  the  existence  of  a  deviation  from  the  law 
of  definite  proportions,  in  what  is  only  an  expression  of  that  law 
in  a  higher  form. 

The  principle  of  ^lymerism  is  exemplified  in  related  mineral 
species,  such  as  meionite  and  zoisite,  dipyr»and  jadeite,  horn- 
blende and  pyroxene,  calcite  and  aragonite,  opal  and  quartz,  in 
the  zircons  of  different  densities,  and  in  the  various  forms  of 
titanic  acid  and  of  carbon,  whose  relations  become  at  once  intel- 
ligible if  we  adopt  for  these  species  high  equivalent  weights  and 
complex  molecules.  The  hardness  of  these  isomeric  or  allotro- 
pic  species,  and  their  indifference  to  chemical  reagents,  increases 
with  their  condensation,  or  in  other  words,  varies  inversely  as 
their  empirical  equivalent  volumes ;  so  that  we  here  find  a  direct 
relation  oetween  chemical  and  physical  propertiea 

It  is  in  these  high  chemical  equivalents  of  the  species,  and  in 
certain  ingenious,  but  arbitrary  assumptions  of  numbers,  that  is  to 
be  found  an  explanation  of  the  results  obtained  by  Play£siir  and 
Joule,  in  comparing  the  volumes  of  various  solid  species  with 
that  of  ice;  whose  constitution  they  assume  to  be  represented  by 
HO,  instead  of  a  high  multiple  of  this  formula.  The  recent  in- 
genious but  fallacious  speculations  of  Dr.  Macvicar,  who  has 
arbitrarily  assumed  comparativelv  high  equivalent  weights  for 
mineral  species,  and  has  then  endeavored,  by  conjectures  as  to 
the  architecture  of  crystalline  molecules,  to  establish  relations 
between  his  complex  formulas  and  the  regular  solids  of  geom- 
etry, are  curious,  out  unsuccessful  attempts  to  solve  some  of  the 
problems  whose  significance  I  have  here  endeavored  to  set  forth. 
I  am  convinced  that  no  geometrical  groupings  of  atoms,  such  as 
are  imagined  by  Macvicar,  and  by  Oaudin,  can  ever  give  us  an 
insight  into  the  way  in  which  nature  builds  up  her  units,  by 
interpenetration  and  identification,  and  not  juxtaposition  of  the 
chemical  elements. 

None  of  the  above  points  are  presented  as  new,  though  they 
arc  all,  I  believe,  original  with  myself,  and  have  been,  from  time 
to  time  brought  forward,  and  maintained,  with  numerous  illus- 
trations, chiefiy  in  the  American  Journal  of  Science,  since  March, 
1858,  when  my  paper  on  the  Theorv  of  Chemical  Changes  and 
Equivalent  Volumes,  was  there  put)li8hed.  I  have,  however, 
thought  it  well  to  present  these  views  in  a  connected  form,  as 
exemplifying  my  notion  of  some  of  the  principles  which  must 
form  the  basis  of  a  true  mineralogical  classification. 
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Art.   XXV.— 7%e  Sepsold  Portable  Vertical   Circle;    by 
Cleyelakd  Abbe. 

The  progress  of  practical  astronomy  in  the  United  States 
has  already  been  distinguished  by  the  suggestion  of  quite  new 
ideas,  as  well  as  by  improvements  upon  methods  and  instru- 
ments in  use  in  Europe.  It  seems  that  a  part  of  our  national 
mission  is  to  give  a  full  and  free  development  to  whatever  of 
good  can  be  transplanted  here  from  abroad ;  it  is  therefore  un- 
pardonable in  us  to  neglect  any  opportunity  of  acquainting  our- 
selves with  the  results  of  the  experience  of  the  astronomers  of 
the  Eastern  hemisphere.  The  history  of  the  brilliant  life  of 
F.  G.  W.  Struve,  to  whom  the  world  is  indebted  for  the  observa- 
tories of  Dorpat  and  Poulkova,  is  doubtless  familiar  to  all.  The 
school  of  practical  astronomv  and  geodesy  that  grew  up  under 
him  at  these  two  places,  and  is  now  officially  establishea  at  the 
Central  Obstjrvatory  for  the  benefit  of  the  Imperial  Military 
Academy  and  other  departments  of  the  government,  has,  by  the 
extent  of  the  astronomical  and  geodesicul  works  executed,  made 
its  influence  felt  far  beyond  the  dominions  of  the  Russian  Czar. 
A  residence  of  nearly  two  years  at  this  Observatory  has  im- 
pressed the  writer  most  deeply  with  the  correctness  of  that  gen- 
eral opinion,  which  for  years  has  instinctively  pointed  to  this 
magnificent  institution  as  the  head-quarters  of  the  practical  as- 
tronomy of  the  present  day. 

Nffhe  extent  of  the  territory  of  the  United  States,  and  the  oft- 
i^urring  demand  for  accurate  topographical  maps,  will  increase 
tfc  interest  with  which  we  study  the  levels,  barometers,  base  ap- 
paratus, universal  instruments,  vertical  circles,  prime  vertical  and 
extra-meridional  transits,  with  which  the  Russian  astronomers 
have  sought  tO'^meet  the  demands  made  upon  them.  With  them, 
as  with  us,  celerity  is  of  equal  importance  with  accuracy.  The 
extent  of  their  territory  must  forbid  them,  as  that  of  ours  does 
us,  from  contemplating  a  minute  triangulation  of  its  entire  super- 
ficies— such  as  the  smaller  and  more  densely  populated  territo- 
ries of  the  British  Isles  and  the  central  European  states  both 
allowed  and  demanded.  Our  national  government  has  rightly 
apprehended  the  importance  of  having  the  most  accurate  charts 
possible  to  be  made  of  our  extended  Eastern  and  Western  bor- 
ders; of  similar  importance  is  the  survey  of  our  inland  fresh- 
water lakes,  now  in  the  hands  of  the  engineers  of  the  War  De* 
partment;  of  great  value  also  is  the  accurate  survey  of  inter- 
national boundary  lines, — but  the  general  survey  and  mapping 
of  the  interior  presents  a  problem  not  dissimilar  from  that  which 
is  being  solved  by  the  Russian  geographers  for  their  own  land. 

It  was  early  sei^n  that  if  astronomicaJ  determinations  of  relaiive 
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position  could  be  made  accurate  to  within  one  or  two  seconds  of 
arc,  the  central  points  of  reference  being  referred  with  much 

S eater  accuracy  to  each  other  and  to  a  very  few  zero  points, 
en  would  these  relative  positions,  as  derived  from  aeftronomical 
observations  combined  with  an  accurate  knowledge  of  the  fig- 
ure of  that  portion  of  the  earth's  surface  covered  by  these  sta- 
tions, suffice  as  groundwork  for  supplying  the  present  wants  of 
geographers  and  topographers.  Inspired  by  tne  magnitude  of 
the  work,  and  support^  by  an  interested  military  government, 
Struve  and  Tenner,  co-working  with  the  Norwegian  and  Swedish 
governments,  carried  out  the  astronomical  and  geodetical  work 
recorded  in  the  "  Arc  du  M^ridien  de  25^  20'  entre  le  Danube 
et  la  mdr  Glaciale" — at  present  under  the  authority  of  O.  Struve 
and  General  Baeyer,  co-working  with  Gneat  Britain  and  Bel- 
gium ;  the  field  operations  connected  with  the  measurement  of 
the  arc  of  longitude  between  Yalentia  and  Orsk  are  being  rap- 
idly pushed  forward  and  will  be  finished  in  the  summer  of  the 
present  year.  These  two  great  works,  and  the  similar  ones  that 
may  be  expected  to  follow  in  future  years,  when  the  surveys  of 
the  ihimense  regions  of  Asiatic  Russia  come  to  be  connected 
with  the  survevs  now  being  carried  on  by  the  British  govern- 
ment, furnish  the  necessary  determination  of  the  figure  of  the 
earth  for  that  portion  of  the  globe :  they  find  their  counterparts 
in  the  geodetic  astronomic  works  in  progress  or  already  executed 
upon  our  Atlantic  and  Pacific  sea-board,  which  will  afford  us  de- 
terminations of  arcs  of  latitude  between  the  parallels  of  26^  and 
48^  north,  and  ought  to  be  extended  to  the  measurement  of 
arcs  of  longitude  of  60°  on  our  northern,  and  40°  on  our  south- 
ern boundaries,  or  possibly  one  of  45°  between  Washington  and 
San  Francisco.  Up  to  the  present  decade  it  must  be  conceded 
that  the  attention  of  geodesists  has  been  perhaps  too  exclusively 
directed  to  the  measurements  of  degrees  of  latitude ;  it  is  now 
become  important  to  determine  also  arcs  of  longitude,  and  the 
present  European  international  undertaking  is  one  worthy  of 
emulation.  It  is  indeed  with  peculiar  pleasure  that  we  notice 
the  comparatively  slight  expense  that  would  attend  the  junction 
of  the  present  and  proposed  triangulations  of  the  lake  survey 
and  of  the  coast  survey,  by  a  triangulation  W)m  Buffalo  to  Al- 
bany, leading  thereby  to  the  measurement  of  an  arc  of  18°  on 
the  parallel  of  42°  north  between  Chicago  and  the  extremity  of 
Cape  Cod.  At  some  future  time  the  junction  of  the  northwest 
end  of  Lake  Superior  and  Cape  Breton  will  become  equally  feas- 
ible, whence  will  result  an  arc  of  33°  on  the  parallel  of  46°  north. 
By  the  junction  of  the  coast  survey  operations  on  the  gulf  of 
Mexico  with  the  Pacific  coast,  taking  advantage  of  the  labors 
performed  by  the  Mexican  Boundary  Survey  we  may  be  led  to 
an  arc  of  33°  on  the  parallel  of  81°  north,  and  the  continuation 
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westward  of  the  survey  of  the  lakes,  or  rather  the  completion 
of  the  labors  of  N.  W.  boundary  survey  should  lead  to  the  deter- 
mination of  an  arc  of  65  to  60  degrees  of  longitude — ^the  largest 
probably  that  will  ever  be  measured  on  this  continent  In  for- 
mer years  the  difficulties  in  the  way  of  accurate  longitude  deter- 
minations may  well  have  prevented  such  undertakings  as  those 
here  suggested, — but  at  present  the  telegraph  and  chronograph 
and  the  use  of  accurate  extra-meridional  transits  have  undoubt- 
edly removed  those  obstacles;  as  regards  latitudes,  it  is  probable 
that  the  Bepeold  portable  vertical  circle  will  lon^  simce  for 
measurement  of  vertical  angles.  It  is,  however,  imperatively 
necessary  in  determinations  of  lobgitude,  that  not  only  the  obser- 
vers be  exchanged,  but  also  with  them  their  transits,  their  relay 
batteries,  chronometers  and  chronographs,  and  all  apparatus  used 
at  either  end 

The  quadrangular  area  of  the  United  States  (whose  natural 
nucleus  is  probably  found  in  St  Louis  or  Omaha  City — even  as 
for  the  present  state  of  population  Cincinnati  may  lie  regarded 
as  a  central  point),  offers  the  same  variety  of  hills  and  mountains; 
plains  and  plateaus  as  is  found  in  Bussia,  and  by  its.  extent  re- 
quires that  the  curvature  of  its  surface  be  determined  independ- 
ently of  the  investigations  made  in  the  eastern  hemisphere. 
Until  this  is  done,  the  topographical  surveys  made  by  the  land 
commissioners  and  surveyors  of  the  Federal  government,  and  by 
the  several  states,  ought  to  be  considered  as  plane  table  sheets 
whose  fundamental  points  (the  secondary  points  of  a  triangula- 
tion),  can  only  be  properly  fixed  by  geodetic  and  astronomic 
measurements. 

The  accurate,  convenient,  speedy  and  economical  determina- 
tion of  the  positions  of  as  many  of  these  secondary  stations  as  are 
needed  for  topographical  maps  that  do  not  pretend  to  a  pedantic 
accuracy  is  the  present  problem; — and  assuming  that  the  coast 
survey  will  give  us  a  sufficient  knowledge  of  the  curvature  of 
our  portion  of  North  America,  we  shall  arrive  at  a  solution  of 
our  present  problem  by  selecting  central  or  primary  astronom- 
ical stations  at  convenient  points — for  instance,  one  to  three  in 
each  of  the  states  east  of  the  Mississippi,  and  traversed  by  sev- 
eral railroads  or  navigable  rivers.  The  astronomical  latitude  of 
these  primary  points,  and  their  longitudes  relative  to  each  other 
and  to  the  zero  point — Washington  Observatory — are  to  be  de- 
termined with  all  attainable  accuracy.  Expeditions  starting  from 
one  such  point  (and  consisting  of  one  observer,  one  vertical  cir- 
cle, five  to  twenty-five  chronometers,  including  one  non-  and  one 
over-compensated,  one  barometer,  &c.),  visiting  in  the  course  of 
five  to  twenty-five  days  five,  ten,  twenty  secondary  stations,  and 
returning  to  the  same  or  another  primary  station,  will  be  able  to 
famish  the  relative  position  of  all  the  secondary  points  visited 


Digitized  by 


Google 


ft  10  C  Abbe  on  the  Resold  Portable  Circle. 

to  within  two  seconds  of  arc ;  or  to  be  more  definite,  to  within 
0"'5  in  latitude  and  O'l  in  longitude,  and  to  give  equally  ap- 
proximate determinations  of  the  relative  vertical  heights.  That 
this  is  practically  done  bv  the  Russian  geodesists  (the  first  expe- 
dition dates  1846),  and  that  in  our  own  easily  traversed  country 
it  can  be  better  done  than  in  theirs,  is  sufficient  reason  for  call- 
ing attention  to  the  work  of  Colonel  Smyssloif,  mentioned  below, 
where  **  are  fully  detailed  the  different  astronomico-geographical 
methods  of  determining  position,  which,  by  the  influence  of  the 
Poulkova  Observatory,  have  been  introduced  into  the  geodetic 
work  of  the  Russian  empire,  and  which  with  perfect  success  sup- 
plant the  far  more  tedious  and 'costly  triangulation."* 

In  the  wilds  of  Central  Asia  and  Siberia,  as  in  some  portions 
of  our  own  territory,  preliminary  surveys  baaed  on  observations 
made  with  the  pocKet  chronometer  and  Pistor  and  Martin's  pa- 
tent sextant,  may  supply  our  present  need  of  information ;  but 
eastward  to  the  Ural  and  Caucasus,  it  has  been  found  practicable 
to  transport  the  Repsold  vertical  circle  and  the  Brauer's  extra- 
meridional  transit.  The  methods  of  using  these  two  instruments 
are  fully  given  in  the  two  following  publications  : 

Rep«oldoT  Knig,  Obronometri,  Chronometretscheska  Ezpedaitsir,  1859,  goda. 
P.  Smyssloff,  S.  Peterbourg,  1868. 

Die  Zeitbestimmuog,  yermittelst  dei  Tragbaren  Darchgangs  loatruments  im  Ver- 
ticale  des  PolarstereSi  yon  W.  Dollen^St.  Petersburg,  1868. 

A  third  memoir  by  Colonel  Smyssloff  (now  Director  of  the 
Observatory  at  Wilna), 

Opoity  dla  sraTnajteljooi  otsjenkaj  raalaytschnech  sposoboff  ielegraphaj-tscheskoi 
peredatschay  vraymayne  pray  opredjelayoie  rasnoste  dolgote  Poidkoyskoi  ay  Mo«- 
koYskoi  Obaeryatorie.    P.  Smyssloff,  St.  Petersboui^g,  1866, 

gives  the  details  of  the  latest  and  telegraphic  determination  of 
the  difierence  of  longitude  between  the  observatories  of  Poul- 
kova and  Moscow.  This  determination  was  made  previous  to 
the  completion  of  the  new  portable  transits  by  Brauer,  and  is 
valuable  on  account  of  the  comparison  of  the  three  methods  of 
communicating  and  observing  the  telegraphic  signals. 

The  excellencies  of  the  method  given  in  the  above  quoted 
memoir  by  Mr.  Ddllen  have  during  the  past  three  years  found 
confirmation  in  the  observations  conducted  by  the  military  ofii- 
cers  studying  with  him.  It  merits  a  wide  circulation  in  our  own 
land,  which  I  hope  to  secure  by  a  published  translation  with  ap- 
propriate tables ;  questions  of  secondary  importance  seem  to 
nave  prevented  its  exclusive  adoption  in  the  longitude  determi- 
nations needed  for  the  arc  of  68°  54'  on  the  parallel  of  62°  north 
latitude.  The  surprising  reliability  of  the  portable  transits  made 
by  Mr.  Brauer,  the  mechanic  of  the  Central  Observatory,  now 
independently  established  in  St.  Petersburg,  has  shown  tnem  to 
be  adapted  to  the  highest  requirements  of  the  present  state  of 
•  Otto  StnxTe,  Jahrasberidit,  June  14, 1868. 
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geodesy,  whilst  the  great  saving  of  time  when  they  are  used  in 
the  vertical  of  Polaris  gives  these  instruments  a  remarkable  su* 
perioritv  over  the  meridian  transit,  aflFording  a  fall  confirmation 
of  the  thesis  propounded  on  page  13  of  the  above  named  memoir 
by  Mr.  Dollen,  "  under  all  circumstances,  the  determination  of  time 
for  any  given  instant  will  be  best  made  by  mounting  the  porta- 
ble transit,  not  in  the  plane  of  the  meridian,  but  in  the  vertical  of 
the  pole  star."  Mr.  Brauer  has  intimated  to  me  his  intentioQ  to 
place  his  sixth  transit  on  exhibition  at  the  Paris  Exposition.  Nor 
can  I  here  refrain  from  expressing  my  conviction  of  the  great 
importance  to  the  interests  of  our  astronomy  and  surveying  to 
be  attached  to  the  establishment  in  this  country  of  a  mechanical 
institute,  which,  under  the  charge  of  a  person  of  the  experience 
of  Brauer  and  the  Bepsolds,  shall  be  able  to  furnish  us  with 
measuring  instruments  comparable  with  the  objectives  produced 
by  our  opticians,  and  fitted  to  do  the  fine  work  yi  which  the  as* 
tronomer  and  geodesist  are  so  much  interested. 

For  the  determination  of  latitude  the  same  portable  transit,  by 
being  established  in  the  plane  of  the  prime  vertical,  yields  ze- 
nith distances  whose  accuracy  is  in  general  much  greater  than 
that  of  the  declinations  of  the  stars  observed,  since  these  are  in 
general  faint  ones.  The  portable  prime  vertical  transit  loses 
therefore  somewhat  of  its  importance,  excepting  for  determin- 
ations of  latitude  where  the  nighest  accuracy  is  sought,  and 
when  by  the  cooperation  of  fixed  observatories,  special  simulta- 
neous investigations  into  the  dcQlinations  of  the  stars  observed 
can  be  obtained. 

In  general,  the  use  of  the  prime  vertical  transit  restricts  one 
to  the  observation  of  a  limited  number  of  faint  stars  situated  in 
a  narrow  belt.  The  use  of  the  Talcott  zenith  telescope  demands 
more  accurate  declinations  of  faint  stars  than  are  generally  acces- 
sible, and  the  increased  size  of  the  telescope  as  well  as  the  time  re- 
quired for  making  a  large  number  of  observations  on  favorable 
nights,  constitute  objections  to  the  use  of  both  those  ingenious 
methods  in  latitudes  greater  than  45^  (Poulkova  is  in  latitude 
60°  N.),  where  the  period  favorable  for  field  operations  is  com- 
paratively short,  ana  distinguished  by  long  twilight 

The  observations  of  azimuths  or  of  zenith  distances  are  adapt- 
ed to  the  determination  of  time  and  latitude ;  and  if  we  adopt 
the  principle  that  a  small  number  of  accurate  observations  is 
preferable  to  a  larger  number  of  less  accurate  ones,  it  becomes 
necessary  to  restrict  our  attention  to  the  three  or  four  hundred 
brighter  stars  whose  present  places  are  known  with  considerable 
accuracy.  The  portable  vertical  circle  offers  itself  to  us  as  an 
instrument  equally  applicable  in  all  latitudes  to  the  determina- 
tion of  latitude,  and  fit  for  the  determination  of  time  for  secon- 
dary stations  between  70''  of  latitude  and  the  equator,  if  accu- 
rately constructed  as  by  Bepsold,  and  used  so  as  to  eliminate 


Digitized  by 


Google 


SIS  C.  AVbe  on  the  Beptold  P&riabk  Ctrck. 

oonstaDt  or  systematic  erroTS.  By  reason  of  the  ease  with  wliieh 
it  is  put  in  position,  and  the  brightness  of  the  stars  observed,  as 
well  as  by  the  accuracy  of  its  divided  circles^  level  and  micro- 
scopes,' there  is  no  time  lost  nor  money  expended  in  building 
stations,  nor  in  waiting  for  nightfall,  nor  in  tedious  repetition  of 
observations.  Some  of  the  principles  embodied  in  the  Bepsold 
construction  of  this  instrument  may  be  found  introduced  into 
oth^r  instruments  previously  constructed  for  Struve  by  these 
artists,  by  Ertel,  by  Brauer,  &c. ;  but  the  first  of  those  on  the 

Serfected  pattern  now  adopted  was  constructed  in  1851,  from 
esigns  fumishedf  by  His  Excellency,  Otto  Struve,  the  present 
Director  of  the  Central  Observatory.  This  one  belonged  to  the 
topographical  staff  of  the  Imperial  Military  Academy,  and  was 
d^tinea  to  be  used  in  the  surveys  of  the  Caucasus;  it  could 
therefore  only  be  once  used  in  the  new  revision  of  the  latitudes 
of  the  thirteen  principal  points  of  the  Russian-Scandinavian  arc; 
the  results  for  tnat  one  station,  Kilpi  Maki,  1862,  afforded,  how- 
ever, a  very  satisfactory  proof  of  the  quality  of  the  instrument 
The  consiclerable  number  of  these  instruments  already  made  by 
the  Messrs.  Bepsold,  (and  especially  the  fine  one  ordered  for  the 
faydrographical  staff,  and  into  which  were  introduced  a  number  of 
minor  improvements  suggested  by  Mr.  Brauer),  have  by  their 
continual  use  and  their  successive  improvement,  led  to  the  belief 
that  the  vertical  circle  has  as  yet  but  begun  its  course  of  useful- 
ness, and  will,  with  further  improvements,  eventually  be  entirely 
depended  on  for  doing  the  work  that  it  is  so  admirably  fitted  to 
accomplish, — and  farther,  that  the  principles  carried  out  in  its 
construction,  i.  e.,  compactness,  high  magnifying  powers,  rever- 
sibility, &c.,  have  received  authoritative  confirmation  as  to  their 
correctness. 

The  first  of  the  memoirs  of  Colonel  Smyssloff  above  quoted 
gives  a  detailed  description  of  the  instruments  used  and  the 
work  done  in  a  chronometric  expedition  carried  out  by  himself 
in  1859,  in  the  neighborhood  of  Poulkova,  in  which  seventeen 
points  were  accurately  determined  between  the  18th  of  June  and 
the  81st  of  July.  We  shall  here  give  a  brief  account  of  the  verti- 
cal circle  used  and  of  the  plan  of  the  expedition. 

The  aperture  of  the  telescope  used  was  1^  inches  with  a  focal 
length  of  20  inches — these  dimensions,  Specially  the  aperture, 
have  in  later  instruments  been  somewhat  increased.  The  con- 
ical tube  holding  the  objective  is  9\  inches  long,  being  screwed 
to  the  cube  containing  the  prism  of  total  reflection  whose  center 
is  6  inches  distant  from  the  two  Ys  in  which  the  pivots  of  the 
axis  rest,  and  9^  inches  distant  from  that  end  of  the  steel  axis 
that  carries  the  two  parallel  wires  midway,  between  which  the 
observed  star  is  to  be  brought.  The  opposite  end  of  the  axis 
being  perforated  admits  light  for  the  illumination  of  the  fields 

f  See  Are  da  Meridien.    Inirod^  p.  zxzriil. 
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The  bisection  of  a  star  by  a  single  wire  presents  serioos  disad- 
vantages  in  attempting  observations  in  strong  twilight  on  faint 
stars,  and  is  not  generally  attempted.  The  wires  are  stretched 
across  the  end  of  a  cylindrical  tube,  whose  independent  connec* 
tion  with  the  axis  isolates  it  as  far  as  possible  from  the  exterior 
and  protecting  cylinder  carrying  the  ocular.  On  either  side  of 
the  cube  and  clamped  to  it  by  outer  plates  are  the  two  circles 
having  each  8  spokes  and  divided  silver  arcs  of  11  inches  diameter. 

The  supporting  arms/whose  extremities  form  the  Y's,  branch 
from  a  conical  column  6  inches  high ;  this  is  hollow,  and  within 
is  the  vertical  axis  on  which  the  reversion  takes  place  from 
circle  and  observer  east  to  circle  and  observer  west,  or  vice  versa. 
This  vertical  axis  rests  upon  three  horizontal  legs  through  whose 
extremities  pass  the  foot  screws  with  divided  heads.  The  dis- 
tance from  tne  foot  screws  to  the  center  azis  of  the  instrument 
is  about  7  inches;  the  whole  height  from  the  ground  to  objec- 
tive when  pointed  to  the  zenith  being  two  feet  and  two  inches. 
The  weight  of  the  instrument  is  probably  about  forty  pounds. 

A  horizontal  finding  circle  with  two  verniers  and  slow-motion 
screw  is  attached  to  the  vertical  column  just  above  the  plane  of 
the  horizontal  legs.  The  vertical  circle  on  the  side  of  tne  cube 
opposite  to  the  ocular  is  used  as  a  finding  circle  and  for  giving 
the  slow  vertical  motion ;  it  is  provided  with  two  pointers  at  the 
opposite  ends  of  a  horizontal  bar  which  rests  upon  the  horizontal 
axis  of  revolution  just  within  the  pivot,  and  which  is  held  in  posi- 
tion by  a  suspended  vertical  frame  held  hj  an  adjusting  screw 
six  inches  below  the  axis.  A  similar  horizontal  bar  similarly 
placed  near  the  other  pivot  carries  the  level  and  the  two  reading 
microscopes  which  are  perpendicular  to  the  plane  of  the  .circle. 

In  observing,  therefore,  the  eye  being  directed  through  the 
telescope  ocular,  one  has  the  microscopes  on  the  left  and  right 
in  a  horizontal  line,  distant  from  the  eye  some  5  or  6  inches, 
whilst  the  level  is  directly  in  front,  which  convenient  compact- 
ness greatly  fsbcilitates  the  observations. 

The  heads  of  the  micrometer  screws  of  the  microscopes  are 
divided  into  60  parts  each  representing  2" ;  the  level  divisions 
have  the  same  value.  The  microscopes  are  about  6  inches  long, 
having  single  lenses  of  aperture  0*2  inches  for  their  objectives, 
and  a  magnifying  power  of  26-25  diameters,  that  of  the  telescope 
being  60-65  diameters.  In  the  present  construction  of  the  mi- 
croscopes, following  a  suggestion  of  Mh  Marth  in  his  article  <5n 
the  Greenwich  Transit  Circle,  each  micrometer  screw  is  made  to 
carry  two  pairs  of  parallel  wires,  the  centers  of  the  pairs  being 
distant  1^  revolutions  of  the  screw  from  each  other.  The  image 
of  the  divided  limb,  which  is  formed  in  the  plane  of  the  micro- 
meter threads,  is  enlarged  about  S'5  times,  corresponding  there- 
fore to  a  circle  whose  radius  is  the  same  as  the  local  length  of 
the  telescope  objective. 
▲m.  Jouk.  Sgi.— 8iooin>  8e*»i,  Vol.  XLIII,  No.  19S.— March,  1867.    ' 
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'  By  oomparing  these  dimeiisiona  with  those  of  the  foar  times 
larger  Ertel  vertical  circle  of  the  Central  Observatory,  it  is  evi- 
dent that  the  portable  instrument,  for  which  the  actual  probable 
accidental  error  of  a  meridian  ^nith  distance  resulting  irom  two 
fK>inting8,  one  circle  east  and  one  circle  west,  is  d:0''*6,  has  de- 
rived a  decided  advantage  from  its  small  size  and  proportion- 
ately higher  magnifying  power. 

Recognizing  the  principle  that  in  an  astronomical  measure- 
ment the  fewest  possible  assumptions  must  be  made,r— and  tbat 
computed  probable  errors  give  a  very  unreliable  or  perhaps  no 
indication  of  the  extent  to  which  the  constant  or  systematic 
errors  introduced  by  assumptions  as  to  the  condition  of  the  in- 
strument, &c.,  may  have  vitiated  our  results, — it  is  necessary  not 
only  to  examine  thoroughly  the  instrument  itself,  but  also  in 
using  it  to  still  farther  reduce  the  influence  of  its  imperfections. 
Therefore  a  zenith  distance  is  made  to  depend  upon  eight  point- 
ings of  the  telescope  (or  4x8  pointings  of  the  microscope  micro- 
meters), the  four  in  one  position  of  the  circle  being  preceded 
and  succeeded  by  two  in  the  opposite  position ;  the  whole  series 
requiring  from  sixteen  to  twenty-four  minutes  for  its  complete 
observation.  A  latitude  or  a  time  determination  depends  opon 
a  pair  of  stars  observed  on  opposite  sides  of  the  zenith  at  the 
same  zenith  distance;  or  upon  sixteen  pointings  whose  result  is 
sensibly  free  from  any  assumption  as  to  the  zenith  pointy  flexure 
or  refraction.  / 

The  examination  of  the  instrument  used  by  Colonel  Smyssloff 
leads  to  the  following  results. 

The  error  of  bisecting  the  interval  between  the  two  wires  of 
either  p^ir  in  the  field  of  view  of  the  microscope  by  a  division 
of  the  limb  of  the  circle,  the  error  arising  from  accidental  errors 
of  the  screw  and  the  divisions  of  the  screw  head,  and  the  error 
of  reading  these  divisions,  combine  to  affect  the  mean  of  four 
measurements  with  the  microscopes,  d:0"'17 

The  probable  accidental  error  of  a  division  of  thb  di'^ 

viaed  circle,  =h0"-46,  affects  the  mean  of  four,  rbO^'-ZS 

The  probable  accidental  error  of  a  reading  of  the  two 

ends  of  the  level  bulb,  ±:0"-12 

The  combination  of  these  gives 

\^(0"-l'7)2-+.(0"-23)a+(0"-12)2=  ±0"-3 1 . 

'The  probable  accidental  error  of  pointing  on  a  star  may  be 
afterward  investigated, — ^but  if  we  assume  that  it  equals  an  ap 
parent  visual  angle  ^)f  1',  this  will  correspond  to  an  arc  of 
d=0"-67.    Whence 

\^(0"-31)2-|-(0"-67)2  =  i:0''-74. 
A  zenith  distance  depending  on  one  pointing,  circle  right,  and 
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one,  circle  left,  may  therefore  be  expected  to  be  affected  with  an 
accidental  error  of 

and  for  one  depending  on  eight  pointings  we  have  a  probable 
accidental  error,  db0"*26.  A  latitude  or  lime  determination  de* 
pending  on  two  such  zenith  distances  has  accordingly  the  prob- 
able  accidental  error  of  observation,  dbO"*18. 

The  influences  of  refraction,  clock  correction,  flexure,  periodic 
errors  of  division,  still  remain.    The  latter  have  not,  to  my 
knowledge,  as  yet  been  specially  investigated, — the  circles  are 
divided  with  the  same  machine  used  in  dividing  the  small  cir* 
cles  investigated  by  Struve  in  Dorpat    See  his  "  Beschreibung 
der  Breite  Gradmessung,"  and  the  '*  Description  de  TObserva- 
toire  Central."    The  combined  influence  of  all  disturbing  causes 
can  be  investigated  by  a  series  of  determinations  of  the  latitude 
of  any  known  station, — the  zenith  point  of  the  divided  circle 
being  successively  altered  by  arcs  of  80"*  or  46"*.    Sixteen  de^ 
terminations  of  the  latftude  of  Poulkova  afford  an  example  oi; 
this  investigation  which  should  be  entered  into  by  each  observer.', 
for  his  own  instrument.     Using  the  declinations  given  in  the^. 
British  Nautical  Almanac,  there  results  the  following  series  of  - 
values  of  the  latitude  of  the  station,  which  was  the  northeast 
small  dome  on  the  grounds  at  Poulkova,  and  whose  latitqde,  by 
reference  to  that  of  the  Ertel  vertical  circle  as  deduced  by  Dr. 
Peters,  is  +59°  46'  20"02.    Each  of  the  following  values  of  <p^ 
results  from  one  observation  consisting  of  eight  ]^ointing8  upon^ 
the  respective  stars. 


Zenith  point  of  the  circle  -Oo. 

Sue  Meridian  Resultinf  Meant 

obaenred.        sen.  dist.  latitude.  Iiy  pain. 


«  ^Un.MinoilB 

•Cygnl 
oPUrs.  Min. 

a  AurigiB 
«  Polaris 

a  Corona 
^  Polaris 

aCoron» 


+15  0 
-14  68 
+18  55 

-31  41 
+S2  85 

-31  41 
+33  35 


5©0  4«' 


Zenith  point  pf  the  circle  r'WP^ 


Star 
obaenred. 


20-46 
20  -27) 
20'59f 
19  73 
20-94 


20  ^11. 


h» 


•98,12. 


PolariB 
a  Corone 
Polaris 
a  Corones 


Meridian  Rttultinff  Meani 
sen.  disc  latitude,  by  pairs.' 

590  46* 
-14058'    19-''-54)2^.gg 
+15     0    22  19^20^* 

-14  58  18-78{,ft4-| 

+13  55  19 -241^*^ 

-31  41  20-81)     *• 

+82  85  19-78f'*'^ 

-81  41  19-18) 

+82  85  19-54 


,  pUr».Min.«.p.-45  30 

^aTauri  +48  88 

-  pUr».Min.«.p.-45  80 

''•aTauri  +43  38 

-74  23 

+70  12 


21  •<»  I  on  .«» i«  P  Urs.  Min. «.  p.  -45  80 
19  -35  f*'  *'r^-  ATauri  ■  +48  88 


21  •441,,  .4^14  PUrs. Min.  8. p. 


jy  aAurifl:8B8.p. 

^•ttVirgmis 

fl  a  Aurigae  b.  p.    -74  23 

^•aViiT^nla  +70  12 


19^7 
21  -92 
19  14 
21  -46 
18  -29 


20 


aTauri 


-45  80 
+48  88 


(JO  .eqliK  aPer8ci8.p.      -70  52 
-».  ^^^aVirglnis  +70  12 


h» 


[|l9-84 

22-24)nfv^ 

19-51f^^ 
21  -48 
19-01 

^•*[20,15 


[20- 


iA  aPersoi  8.  p. 
^^'•aVii^inia 


-70  52 
+70  12 


17  -82 
21  -73 
18-66 


[«, 


•20 


Mean  of  8  pairs,  20  15 

"    16    "  +59o46'20''13 

By  reference  to  the  £rtel  cirde,  59  46  20  -02 

Pilfierence,  0  -10 
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A.88aming  the  16  valaes  resulting  from  the  16  pairs  to  be  free 
from  flexure,  there  results  a  probable  error  of  latitude  from 
one  pair  =  ^0"-85. 

The  difference  of  the  latitudes  resulting  from  the  two  stars  of 
each  pair  depends  upon  the  flexure  of  the  tube  and  the  error  in 
the  declinations,  as  well  as  upon  any  systematic  error  in  the 
refraction  or  the  graduation,  though  tnis  is  probably  insensible. 
Assuming  the  latitude  to  be  69^  46'  20"-00,  we  find  the  differ- 
enoea  from  this  to  be  represented  by  the  formula 

(A.)  4-y'168in(2-S0*-a); 

applying  this  to  each  of  the  thirty^two  observations,  there  resalta 
a  probable  error  of  a  latitude  from  two  stars  d:0"*84.  From  the 
sixteen  values  of  the  flexures  we  derive  a  probable  error  result- 
ing  from  the  error  in  the  ephemeris  and  the  error  of  pointing 
and  reading;  this  is  dbrO'^'Sl.  And  subtracting  the  latter  source 
of  error,  there  results  db0"'25  as  the  probable  error  of  the  decli- 
nation in  the  British  Nautical  Almanac. 

The  investigation  of  flexure  might  also  be  made  by  means  of 
observations  in  the  prime  vertical,  but  here  we  probably  have  a 
complicated  combination  of  flexure  and  personal  equation.  Eight 
determinations  of  time  made  by  Colonel  Smyssloff  (each  depend- 
ing upon  eight  pointings  on  each  of  a  pair  of  stars  observed  in 
the  prime  vertical),  compared  with  simultaneous  observations 
by  Wagner  at  the  Ertel  transit  gave 

Wagner-Smyssloff  =  -0»'02  ±0»-0S ; 
the  probable  error  of  a  single  determination  resulting  =±0«-09; 
or,  if  we  allow  equal  accuracy  to  each  instrument,  the  probable 
error  of  a  clock  correction  given  by  the  vertical  circle  =d=0«06. 

A  series  of  comparisons  between  Messrs.  Smyssloff,  Bolscheff 
and  Demetriefl^  in  which  each  observed  four  of  the  eight  point- 
ings gave, 

8.-D.=  -0»098,  S.-B.=--0«-046,  B.-D.:=+0«132 ; 
and  the  probable  error  of  a  determination  of  time  =5^=0**06, 
which  in  the  latitude  60^  corresponds  to  a  vertical  angle  of 

As  in  the  determination  of  latitude  so  in  that  of  time,  a  pair 
of  stars  equally  distant  from  the  zenith  is  always  observed,  each 
being  pointed  upon  four  times  in  each  position  of  the  circle,  the 
eight  pointings  requiring  twenty  minutes  or  less.  The  stars  are 
of  course  ob^rvea  near  the  prime  vertical 

[To  be  ficodudcd.] 
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Abt.  XXYI. — On  OryophyUite^  a  new  mineral  species  of  the  Mica 
Family^  with  some  associated  minerals  in  the  granite  of  Bockport^ 
Massachusetts;  by  Josiah  F.  Cooe£,  Jr. 

In  a  paper  published  in  a  recent  number  of  this  Journal^  I 
clescribea  a  new  mineral  species  allied  to  Helvin,  to  which  I 
gave  the  name  of  Danalite.  Associated  with  Danalite  in  the 
granite  ledges  forming  the  extremity  of  Cape  Ann,  Massacbu* 
setts,  are  two  remarkable  micas,  one  of  which  is  the  new  species 
to  which  on  account  of  its  easy  fusibility  and  foliated  struciara 
I  have  given  the  name  Cryophyllite. 

Mineralogical  Characters, — The  mineralo^cal  characters  of  cry- 
ophyllite are  as  follows.  Like  other  varieties  of  mica  it  crys- 
tallizes in  six-sided  prisms,  which  are  frequently  of  considerable 
size,  from  one  to  two  inches  in  length  and  of  proportion<)t&diam- 
eter.  The  basal  cleavage  is  highly  perfect,  yielding  thin  flexible 
and  transparent  laminie,  which  when  examined  with  a  polarizing 
microscope  give  a  biaxial  image,  the  angle  between  the  optical 
axes  varying  from  65°  to  60^  The  angles  66°,  57°  80',  and  60°, 
were  all  measured  on  different  specimens.  The  dispersion  of  the 
axes,  if  any,  is  so  slight  that  its  character  could  not  with  certain- 
ty  be  determined,  the  color  of  the  mineral  tending  to  obscure 
any  such  effect.  The  perfect  uniformity  of  the  two  systems  of 
rings  both  as  to  form  and  to  color  indicates  that  the  mica  belongs 
to  the  trimetric  system.  Nevertheless,  the  angle  between  the 
prismatic  planes  measured  with  an  application  goniometer  120° 
as  accurately  as  is  possible  with  this  instrument,  and  in  one  in- 
stance the  planes  of  an  hexagonal  pyramid  terminating  the 
prism  were  distinctly  seen.  Considering,  however,  these  crystals 
as  belonging  to  the  trimetric  system,  in  accordance  with  the  gen* 
erally  received  opinion  of  mineralogists  as  to  crystals  of  the 
mica  family,  all  of  which  present  essentially  the  same  orystallo- 
graphic  characters,  we  must  regard  the  six-sided  prism  of  cryo* 
phyllite  as  formed  by  the  union  of  the  planes  /  of  the  rhomibip 
prism  with  the  brachydiagonal  basal  planes  u.  The  plane  df 
the  optical  axes  coincides  with  the  shorter  diagonal  of  the  riiomb 
base,  and  the  crystals  are  frequently  much  elongated  in  tilts  di* 
rection,  so  that  the  form  of  the  cleavage  face  was  as  tifaown  iii 
the  accompanying  figure, 
the  line  a  b  indicating  the 
position  of  the  plane  of. 
the  optical  axes.  Further- ' 
more,  the  crystals  were  fre- 
quently twinned  together 
on  the  plane  t  f  ,  and  it  was  observed  that  in  such  cases  the  planes 
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of  cleavage  of  the  two  crystals  were  absolutely  coincident,  prov- 
ing that  the  rhombic  prisms  are  rectangular  and  not  oblique,  as 
De  Senormont  has  previously  shown  to  be  true  of  other  crystals 
of  the  mica  family. 

The  color  of  cryophyllite  in  axial  directions  is  dull  emerald 
green,  not  unlike  glass  colored  with  protoxyd  of  iron,  and  so 
deep  that  the  laminae  are  opaque  unless  quite  thin,  but  like  other 
colored  micas  it  is  dichrous  and  appears  brownish-red  in  the  di- 
rection of  the  lateral  axes.  The  color  of  the  streak  is  light  gray 
with  a  tint  of  green.  The  luster  is  brilliant  on  the  cleavage  face 
inclining  to  resinous.  The  hardness  is  from  2  to  2*6  and  tba 
specific  gravity  2*909. 

Before  the  blowpipe  cryophyllite  very  easily  fuses  with  some 
intumescence  to  a  greyish  enamel  bead,  and  it  even  fuses  in  flakes 
of  considerable  size  in  the  flame  of  a  candle,  so  that  its  fusibility 
is  from  1*5  to  2  of  von  Kobell's  scale.  It  imparts  to  the  flame 
of  a  Bunsen's  lamp  a  most  brilliant  lithia  reaction,  and  by  ex- 
amining the  colored  flame  with  a  spectroscope  the  presence  of 
potassium,  sodium  and  rubidium  may  also  be  readily  discovered. 
The  amount  of  sodium  however  must  be  exceedingly  small  as  it 
does  not  sensibly  modify  the  lithia  flame  as  seen  by  the  naked 
eye,  and  the  same  is  true  to  a  still  greater  degree  of  rubidium. 
The  presence  of  rubidium  is  best  recognized  by  mixing  the  pul- 
verized mineral  with  pure  pulverized  sulphate  of  lime,  exposing 
a  small  bead  of  this  mixture  supported  by  a  loop  of  flne  plati* 
sum  wire  to  the  flame  of  a  gas  blowpipe  and  examining  the 
flame  with  a  spectroscope.  The  characteristic  double  blue  line 
of  rubidium  is  then  seen  very  distinctly  for  a  few  moments^  bal 
soon  disappears.  No  trace  of  caesium  could  be  discovered,  either 
by  the  mode  of  experimenting  just  described  or  by  examining 
the  platinum  salt  obtained  in  the  course  of  the  analysis,  by  the 
partial  precipitation  of  the  alkalies  with  chlorid  of  platinum. 

Heated  alone  in  a  closed  glass  tube  cryophyllite  slightly 
changes  color,  but  gives  no  sublimate,  although  when  heated  in 
the  same  with  bisulphate  of  potash  it  gives  a  strong  reaction  of 
fluorine.  "When  in  fine  powder,  it  is  completely  decomposed 
after  some  time  even  by  the  dilute  mineral  acids,  the  silica  sepa- 
rating as  a  fine  powder.  From  this  description  it  is  evident  tnat 
ia  its  mineralogical  characters  cryophyllite  closely  resembles 
other  members  of  the  mica  family,  especially  the  lepidolites,  dif- 
fering from  these  chiefly  in  the  ease  with  which  it  is  decomposed 
by  acids  and  in  a  somewhat  greater  fusibility. 

Method  of  Analysis. — In  analyzing  the  mineral  the  fine  powder 
was  decomposed  in  a  closed  glass  flask  in  the  same  way  as  de- 
scribed in  my  paper  on  Danalite,  \ising  dilute  hydrochloric  or 
sulpharic  acids  as  the  case  required.  Each  complete  analysis 
was  zoade  with  three  portions  of  the  same  powder.   From  the  first 
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jportion^  decompoaed  by  hydrochloric  acidt  the  silica,  manganese^ 
iron  and  aluminum  were  determined,  the  last  two  being  precipi' 
tated  as  basic  acetates  and  weighed  together,  as  oxyds,  and  the 
manganese  subsequently  precipitated  from  the  filtrate  by  bro- 
mine. From  the  second  portion,  decomposed  by  dilute  sul' 
phuric  acid,  with  perfect  exclusion  of  air,  the  amounts  of  prot- 
oxyd  and  sesquioxyd  of  iron  were  determined  by  means  of  per* 
manganate  of  potash,  when  by  subtracting  the  total  quantity 
of  iron,  calculated  as  sesquioxyd^  from  the  sum  of  the  alumina 
and  sesquioxyd  of  iron  already  known,  the  amount  of  alumina 
was  ascertained.  From  the  third  portion  of  the  powder,  decom*" 
posed  by  hydrochloric  acid,  the  magnesia  and  the  alkalies  were 
determined.  The  alkalies  were  weighed  as  sulphates^  and  from 
the  amount  of  sulphuric  acid  subsequently  determined,  the  rela- 
tive  quantities  of  potash  and  lithia  were  oalculatedt  From  the 
fourth  portion  of  the  powder  the  quantity  of  fluorid  of  silicon 
was  determined.  In  the  first  analyses  of  the  mineral  the  fluorine 
was  precipitated  as  fluorid  of  calcium  according  to  the  well 
known  method  of  Berzelius  as  modified  by  Rose ;  but  the  pro- 
cess was  found  to  be  very  tedious  and  the  results  not  accordant 
Subsequently  the  following  method  was  devised,  which  may  be 
found  to  be  useful  in  other  cases. 

Determination  of  Fluorid  of  Silicon, — A  weighed  amount  of 
finely  pulverized  mineral  is  first  decomposed  in  a  tared  plati- 
num dish  with  dilute  sulphuric  acid^  and  the  greater  part  of  th^ 
water  having  been  removed  on  a  steam  bath  and  the  excess  of 
sulphuric  acid  having  been  driven  off  by  gradual  heating  on  a 
sand  bath,  the  whole  mass  is  ignited  during  at  least  an  hour, 
the  dish  meanwhile  being  covered  with  a  piece  of  platinum  foil 
forming  part  of  the  tare.  The  dish  with  its  contents  having 
been  weighed,  the  dried  mass  is  next  treated  with  hydrochloric 
acid  and  the  residual  silica  determined  in  the  usual  way,  and  in 
the  filtrate  from  the  silica  the  sulphuric  acid  is  determined  and 
weighed  as  sulphate  of  baryta.  We  thus  obtain  four  weights:  A, 
the  weight  of  the  mineral  employed  in  the  analysis;  B,  the  weight 
of  the  ignited  residue ;  C,  the  weight  of  the  residual  silica ;  and 
D,  the  weight  of  the  residual  sulphuric  acid.  It  is  now  evident 
that  A+D— B  equals  the  weight  of  the  fluorid  of  silicon,  and  that 
B— C— D  equals  the  weight  of  the  sum  of  all  the  bases  present  , 
The  iron  is  of  course  present  in  the  residue  as  sesquioxyd,  but 
in  order  to  ensure  its  complete  oxydation,  it  is  important  to  add 
a  few  drops  of  nitric  acid  to  the  decomposed  mineral  before  ex- 
pelling the  excess  of  sulphuric  acid.  The  sum  of  the  weights 
of  all  the  bases,  which  we  find  incidentally  as  one  of  the  results 
of  this  method,  not  only  furnishes  an  important  control  of  the 
rest  of  our  analysis,  but  also  enables  us  to  test  the  ^ux^uraoy  of 
our  method.    In  the  analysis  given  below  it  appears  that  the 
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sum  of  the  bases  each  separately  determined  as  the  mean  of 
two  analyses  equals  45*08  per  cent,  while  the  sum  of  the  bases 
weighed  together  in  the  method  just  described  equals  45'18  per 
cent,  as  the  mean  of  three  determinations.  A  closer  agreement 
than  this  could  not  possibly  be  expected.  The  process  is  com- 
para^ively  short  and  presents  no  unusual  difficulties.  The  chief 
liability  to  error  is  in  the  determination  of  the  sulphuric  acid, 
and  it  is  necessary  in  washing  the  sulphate  of  barjp^ta  to  take 
great  care  to  remove  the  impurities,  which  this  precipitate  is  apt 
to  carry  down;  but  the  methods  recommended  by  Bose  and 
Fresenius  were  found  to  be  generally  sufficient  for  the  purpose. 
Nevertheless,  when  the  amount  of  fluorine  is  less  than  one  per 
cent,  the  old  process  is  to  be  preferred. 

BeaulU  of  Analysis. — Two  very  distinct  varieties  of  cryophyl- 
lite  were  analyzed, — ^the  one  finely  foliated  and  consisting  of  aa 
aggregate  of  small  crystals  and  the  other  in  large  distinct  crys- 
tals imbedded  in  massive  feldspar;  but  no  other  differences  of 
character  were  observed,  and  they  were  found  to  have  the  same 
percentage  composition.  The  purest  material  was  selected  for 
analysis  and  such  as  had  evidently  never  undergone  the  slight- 
est change.  There  is  probably  in  all  the  analyses  a  small  loss 
of  silica,  but  the  error,  if  any,  is  in  that  direction.  The  results 
are  given  in  the  following  table.  In  columns  1  and  2,  we  hare 
the  complete  analyses  made  as  first  described  of  the  large  crys- 
tals, white  in  columns  3,  4  and  5,  we  have  the  partial  analysis 
made  of  the  more  finely  foliated  variety  by  the  process  last  de- 
scribed in  connection  with  the  determination  of  fluorid  of  silicon. 

Analysis  of  Cryophyllite  from  Rockport, 


1.          2. 

3.         4.          6. 

Mean. 

Silica, 

61-68  61-64 

61  66  61-87  61-86 

61-49 

2746 

Fluorid  of  eih'eoD, 

829     8-84     8-62 

8-42 

1-06rsS8-62 

Alumina, 

15-76  16-77' 

16-77 

7-82 

0-88     0-86 

0-84 

0-10 

SesqulozTd  of  iron, 
Protoxyd  of  iron, 

2-00     1-94 

1-97 

0  69s  861 

8-00     7-96 

7-98 

1-76 

Hagnetia, 

0-76 

►  46-06  46-29  46-02 

0-76 

0-80 

Potassa, 

1814  18-16 

1816 

2-28 

Lithia, 

406     4-06 

406 

216=  6-46 

Soda, 

trace. 

trace. 

Rubidia, 

M 

M 

14^6 

9994 

Oxygen  ratio,  14-96  :  28*62 

14-26  :  28-62=1  :  2. 
General  formula,  RO,  SiO,.    Probable  rational  formula,  (ift* .  ifi),  sStX 

The  fluorine  in  the  mineral  is  so  firmlj  incorporated  that,  as 
stated  above,  it  is  not  driven  out  even  by  a  red  neat,  and  there 
can  be  no  doubt  that  it  replaces  a  portion  of  the  oxygen  of  the 
silica  in  the  proportion  of  one  equivalent  of  fluorine  to  every 
twenty-eight  of  oxygen.    The  ratio  of  the  oxygen  of  the  prot- 
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oxyds  to  that  of  the  sesqttioxyds  is  as  18  to  17,  bat  if  we  eati* 
mate  all  the  iron  aa  protoxyd,  assaming  with  many  mineralogists 
that  a  sesqoioxyd  base  may  under  certain  conditions  replace  a 
protoxyd  base,  we  shall  then  have  very  nearly  a  ratio  of  equality 
and  may  then  write  our  general  syml)ol  (ifc^ .  iA),  sSi. 

As  has  already  been  stated,  the  physical  characters  of  the 
new  mineral  do  not  differ  essentially  from  those  of  other  weJl 
known  micas,  and  even  its  greater  fusibility  is  shared  with  some 
varieties  of  lepidolite,  resulting  probably  from  the  very  large 
amount  of  alkali  which  the  silicate  contains.  The  ground  on 
which  this  mica  must  be  regarded  as  a  new  species  is  the  defi- 
nite oxygen  ratio  of  1  to  2,  which  has  neyer  before  been  ob« 
served  among  the  micas.  The  five  analyses  given  above  of  two 
distinct  varieties,  from  different  localities,  differing  markedly  in 
appearance,  leave  no  doubt  in  regard  to  the  definiteness  of  this 
ratio,  and  no  more  specific  character  for  a  new  species  than  this 
could  be  desired.  When  now  we  consider  the  very  great  want 
of  definiteness  in  the  micas  as  a  class,  their  composition  varying 
between  2R0,  SiO,  in  several  varieties,  and  BO,  SiO,  in  cryo< 
phyllite,  it  would  appear  that  the  new  mica  has  a  distinct  typical 
character,  forming  as  it  were  one  boundary  of  this  family  of 
ttiinerals.  Moreover,  it  is  at  least  a  probable  theory  that  the 
two  formulas  just  given  represent  the  only  two  distinct  types 
of  micas,  and  that  the  variation  of  composition  may  result  from 
an  admixture  of  these  two  isomorphous  species.  The  masterly 
iavestigations  of  De  Senarmont  on  the  optical  relations  of  the 
micas  tend  to  show  that  such  an  admixture  exists,  and  at  least 
prove  that  even  a  very  large  difference  in  the  angle  of  the  op* 
tical  axes  does  not  afford  a  safe  ground  for  making  a  distinction 
in  species.  He  supposed  that  this  difference  arises  from  a  mix* 
tnre  of  two  micas  crystallographically  isomorphous  but  optically 
distinct,  the  one,  and  the  more  common  class,  having  the  optical 
axes  in  the  plane  of  the  longer  diagonal,  while  in  the  other  they 
&11  in  the  plane  of  the  shorter  diagonal,  as  is  the  case  with  cry* 
ophyllite.  Moreover,  he  was  enabled,  by  crystallizing  together 
certain  isomorphous  salts,  to  produce  artificially  the  same  result, 
which  we  hAve  naturally  in  the  micas.  If  then  the  variation  of 
optical  characters  results  from  an  isomorphous  mixture  of  optic^ 
aky  distinct  species,  it  is  at  least  probable  that  the  variation  of 
composition,  so  far  as  the  oxygen  ratio  is  concerned,  may  be 
caused  by  a  similar  mixture  of  chemically  distinct  species,  and 
this  view  may  serve  to  bring  into  some  sort  of  order  the  almost 
hopeless  confusion  which  the  analyses  of  micas  have  hitherto 
presented.  The  magnesian  micas  phlogopite  and  biotite  are  suf- 
ficiently distinguished  by  the  character  of  their  bases,  and  con- 
form very  closely  to  the  general  formula  2R0,  SiO, ;  bnt  there 
does  not  seem  to  be  any  good  ground  for  distiniruishing  between 
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the  two.  The  optical  distiiicdoD,  as  we  have  seen,  is  DOt  specific, 
mod  if  sesqaioxyds  may  replace  protoxyds,  any  i4>parent  differ' 
ence  in  the  relative  proportions  of  these  oxyds  is  equally  of  no 
Talae  as  a  ground  of  separation.  Even  this  last  difference,  how* 
ever,  is  not  constant,  and  biotite  most  be  r^arded  as  a  pblogopite 
in  which  a  certain  amount  of  magnesia  has  been  replaced  by 
protoxyd  or  sesqaioxyd  of  iron.  Passing  next  to  lepidomelane^ 
we  have  a  pure  iron  mica  in  which  all  the  magnesia  has  been 
in  like  manner  replaced.  Lastly,  the  presence  or  absence  of  a 
small  and  very  variable  amount  of  lithia  does  not  seem  to  make 
any  good  ground  of  distinction  between  lepidolite  and  musco- 
vite,  and  the  only  essential  difference  between  these  species  is 
the  much  greater  fusibility  of  the  former,  arising  probably  from 
the  large  amount  of  alkali  and  fluorine  entering  into  its  compo- 
sition, a  quality  which  we  have  endeavored  to  express  by  the 
name  crvophyllite,  following  the  analogy  of  the  name  cryolite. 
In  lepidolite  the  oxygen  ratio  varies  very  widely  between  the 
extreme  limits  already  named,  the  variation  resulting,  according 
to  our  theory,  from  a  mixture  of  two  species,  the  first  having 
the  type  ratio  1 : 1,  which  we  may  still  call  lepidolite,  and  the 
second  having  the  ratio  1 :  2,  which  has  been  described  in  this 
paper  and  called  cryophyllite.  A  similar  admixture  of  an  iso- 
morphous  species  having  the  type  ratio  1 : 2  may  explain  the 
equally  wide  variations  in  the  oxygen  ratio  of  the  muscovite, 
although  the  infusible  mica  corresponding  to  cryophyllite  has 
not  yet  been  observed.  It  is  manifest  that  the  theory  here  ad- 
vanced would  be  very  greatly  substantiated  if  it  could  be  shown 
that  cryophyllite  is  actually  associated  with  a  distinct  but  iso- 
morphous  mica  having  the  type  ratio  1 : 1,  and  that  it  does  ac- 
tually influence  the  composition  of  its  associate  in  the  way  we 
have  indicated.  Such  is  the  case,  as  we  believe,  at  the  Bockport 
locality. 

Lepidomelane, — ^The  mica  which  is  associated  with  cryophyllite 
at  Bockport  (or  as  we  should  rather  say,  with  which  cryophyl- 
lite is  associated,  for  cryophyllite  is  the  subordinate  species)  is 
an  iron  mica  of  the  species  lepidomelane.  This  is  the  common 
mica  of  the  great  granite  ledges  which  form  the  extremity  of 
Gape  Ann.  In  the  granite  itself,  however,  it  occurs  only  in 
small  flakes  forming^a  very  small  proportion  of  the  whole  mass; 
but  in  the  numerous  veins  which  intersect  the  rock,  lepidome- 
lane is  found  in  crystals  of  considerable  size  and  sometimes  in 
plates  several  inches  in  diameter.  The  vein,  from  which  most 
of  the  best  specimens  have  been  taken,  is  an  oftshoot  of  one  of 
the  great  trap  dikes  which  cross  the  Cape  from  north  to  south 
nearly  parallel  to  each  other,  and  consists  chiefly  of  massive 
quartz  and  feldspar  almost  completely  segregated,  the  quartz 
lining  the  lower  wall,  while  the  feldspar  lines  the  banging  widl 
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of  tbe  veio.  The  best  orystals,  both  of  lepidomelane  and  of 
cryophyllite,  are  found  in  the  massive  feldspar,  sometimes  in 
direct  contact  and  interpenetrating  each  other,  while  at  other 
times  they  are  comparatively  isolated.  The  crj^stals  of  the  two 
minerals  resemble  each  other  so  closely  in  their  external  aspect 
that  it  requires  some  experience  to  distinguish  them,  without 
applying  the  distinctive  test  soon  to  be  mentioned,  and  even  an 
experienced  mineralogist  might  readily  mistake  an  aggregate  of 
the  two  for  a  homogeneous  mass.  Like  cryophyllite  the  lepi- 
domelane crystallizes  in  hexagonal  prisms  with  an  angle  of  120^ 
between  the  prismatic  planes,  as  was  measured  on  several  speci* 
mens  with  an  application  goniometer.  Moreover  the  crystals  • 
Lave  the  same  general  habitus  as  those  of  the  associated  mica. 
They  are  freauently  seen  elongated  in  the  direction  of  the  braohy* 
diagonal  and  twinned  together  on  the  plane  it,  and,  in  a  word, 
the  description  of  the  crystals  of  cryophyllite  already  given  ap« 
plies  equally  well  to  thc»e  of  lepidomelane;  but  unfortunately' 
on  account  of  the  great  opacity  of  lepidomelane  I  have  not  yet 
succeeded  in  determining  its  optical  relations.  There  can  be  no 
doubt,  therefore,  that  the  two  micas  are  perfectly  isomoiphous. 
But  while  the  outward  resemblance  of  these  micas  is  so  striking, 
the  mineralogical  characters  of  the  two  species  are  wholly  dis* 
tinct,  as  will  oe  seen  from  the  following  description. 

Mineralogical  characters  of  Rochpori  Lepidomelane. — The  cleav- 
age is  basal  and  perfect,  but  it  is  not  so  eminent  as  in  most  micas, 
and  the  folisd  are  not  at  all  or  only  slightly  elastic.  The  color 
is  black,  and  that  of  the  streak  dark  green,  differing  wholly 
from  the  color  of  the  streak  of  cryophyllite,  which  is  light  gray 
with  only  a  faint  tinge  of  green.  Tne  laminae  are  opaque  unless 
exceedingly  thin.  The  luster  is  very  brilliant,  inclining  to  res- 
inous on  the  cleavage  face.  The  sp.  gr.  was  found  to  be  8*169, 
and  the  hardness  about  that  of  cafcite,  or  S.  Before  the  blow- 
pipe it  fuses  to  a  black  enamel  bead,  which  is  highly  magnetic, 
and  this  affords  another  ready  means  of  distinguishing  it  from 
cryophyllite.  The  fusibility  is  about  that  of  iron-garnet,  or  be^ 
tween  3  and  4  of  von  Kobell's  scale.  "With  borax  it  forms  a 
bottle-green  glass.  The  powder  when  heated  in  a  closed  glass 
tube  gives  off  water,  and  its  green  color  changes  to  a  pinchbeck- 
brown  not  unlike  that  of  magnetic  pyrites.  Heated  with  bisul* 
phate  of  potash  it  gives  a  slight  reaction  for  fluorine.  The  pow» 
der  is  easily  decomposed  by  the  dilute  mineral  acids,  the  silica 
separating  in  fine  scales.  These  characters  agree  very  closely 
with  those  of  the  original  lepidomelane  from  Wermland  as  de* 
scribed  by  Soltmann,*  only  the  more  perfect  crystals  from  Rock- 
port  enable  us  to  determine  the  crystalline  form  with  more  cer- 

*  Pogg.  Amialen,  1,  664,  alio  Daiia*^  System,  4th  •^tion,  vol.  ii,  ptge  S97. 
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tainty  than  was  possible  with  the  minute  scales  from  which  the 
Bpecaes  was  first  established. 

Analysia  o/Boekpari  Lepidamelane. — Mj  analyses  of  this  mica 
are  given  in  the  following  table.  In  the  analyses  2,  3,  and  4, 
the  same  methods  were  followed  which  have  already  been  de- 
scribed in  connection  with  cryophylHte.  In  analysis  5, 1  em* 
Eloyedf  with  some  slight  modification,  the  method  first  proposed 
y  H.  Saint  Claire  Deville,*  and  the  close  aflpneement  of  the  fig- 
nres  obtained  by  sach  very  difierent  methods  serves  to  confirm 
the  general  accuracy  of  the  result  The  determination  of  the 
water  was  the  chief  difficulty  met  with  in  the  analyses.  The 
'  water  enters  so  intimately  into  the  composition  of  the  mineral 
that  it  is  not  expelled  below  a  low  red  heat,  and  then  only  quite 
slowly.  Moreover  at  this  temperature  the  mineral  is  rapidly 
oxydized.  But  by  igniting  the  mineral  in  a  current  of  caroonic 
acid  gas  the  oxydation  was  prevented  and  constant  results  were 
obtained.  With  this  precaution  portions  of  the  same  powder 
were  i^ited,  first  without  and  then  with  oxyd  of  lead  with  the 
foUowmg  results : 

1.  3L  a.  MeuL 

LoM  00  ignition  wiUboot  PbO,  1-64  1*62  1*52  168 

with         -  IW  1-40  1-48 

The  difference  is  within  the  limit  of  probable  error,  and  the 
results  prove  that  the  fluorine  is  not  expelled  at  a  low  red  heat 
Moreover  the  mineral  after  ignition  gave  as  strong  a  reaction  for 
fluorine  as  before,  and  when  heated  to  the  highest  temperature 
which  could  be  obtained  with  a  gas  blast  lamp,  underwent  no 
farther  loss  of  weight.  This  is  in  accordance  with  what  we 
found  to  be  true  of  cryophyllite ;  but  not  in  accordance  with 
the  comportment  of  hydrous  minerals  into  which  fluorine  enters 
as  an  essential  constituent  Compare  analyses  of  Cookeite,  this 
Journal,  [2],  xli,  246.  These  facts,  taken  in  connection  with  the 
circumstance  that  fluorine  was  not  found  by  Soitmann  in  the  lepi- 
domelane  of  Wermland^  lead  to  the  inference  that  the  fluorine 
in  the  Bockport  mineral  is  an  accidental  constituent,  derived 
from  the  admixture  of  material  foreign  to  the  species  itself.  The 
amount  of  fluorid  of  silicon  in  analysis  2  was  aetermined  by  the 
method  of  Berzelius;  but  the  limit  of  error  in  this  process  is  so 
wide  that  the  result  can  only  be  regarded  as  approximate.  The 
analyses  which  follow  were  all  made  on  material  dried  at  100°, 
and  selected  to  represent  the  different  varieties  of  the  mineral 
found  at  Bockport  Analyses  2  and  3  were  made  from  portions 
of  a  mass  of  eompafatively  compact  material.  No.  4  from  a 
perfect  crystal  imoedded  in  the  massive  feldspar  of  the  vein 
already  referred  to,  and  the  silica  determination.  No.  1  from 
scales  picked  out  from  the  granite  of  Boylston  Hall  in  Cam* 
biidget,  which  is  built  of  stone  from  the  Bockport  quarries. 

*  AqdaIm  dt  Ghimie^i  d«  Fbjilqtte,  [8],  nzrtii,  5. 
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Analysis  cf  Bockport  Lepidomelane. 

1.  2l        3.        4.        &        6.        7.        8.    Mean.  Ozygeii. 

flIUca,  89-50  89^9  89*79  89*48 8956  21-09 

Ruoild  of  slUcon,  0-08 062  019=21-28 

Alumina,  16-72  16.41  16-90  1687 16-78  7-81 

Besquiox  of  mttngaiMse,  0-68  0:58   0*59 0-60  0*18 

fiesqniox.  of  iron, 1221  12-01  n-98  12-07  8-62 

Protox.  of  iron,  17-57  17*47  17*41  17*48  8*88 

Hagneiift,  0-64    0-50 O-i®  0-25 

Potasaa,  10*68  10-63 -. 10-66  1-81 

Lithla,  0-60    0*57 0*59  0-82 

SodB^ trace,  — 

Rubidia,  "  — 

Water,  155    1*40    1*62    1-52    1*64    1*50  l-88=sl9-20 

100-42 
Oxygen  ratio,  19*20 :  21-81. 

After  an  examination  of  the  results  of  the  above  analyses  no 
one  can  doubt  that  the  true  oxygen  ratio  of  the  mineral  is  1 :  l, 
And  that  the  general  formula  is  2R0,  SiO,  or  2(i&3 .  iS)8Si.  This 
is  not  only  Uxe  nearest  probable  formula,  but  moreover  it  har* 
monizes  with  the  well  established  formulae  of  allied  species  and 
with  the  results  of  Soltmann^s  analysis  of  lepidomelane,  a  mine- 
ral which  our  Bockport  mica  resembles  most  closely  in  all  its 
characters.  Nevertheless  the  discrepancy  between  the  actual 
<and  the  probable  ratio  is  very  great,  and  cannot  possibly  be  re- 
ferred to  impure  material  or  imperfect  processes.  As  has  been 
already  stated,  the  material  used  in  the  fourth  analysis  was  a 
portion  of  a  perfect  crystal  completely  isolated  in  a  mass  of  feld- 
epar,  and  the  results  of  this  analysis  agree  almost  precisely  with 
tDOse  obtained  in  No.  6  by  an  entirely  different  process  and  with 
wholly  different  material.  Here  then  are  the  same  unsatisfactory 
results,  which  have  been  obtained~again  and  again  in  the  analyses 
of  the  micas,  aud  have  made  it  so  difficult  to  reduce  to  order 
this  important  family  of  minerals.  Fortunately  we  find  at  the 
Bockport  locality  what  I  believe  to  be  the  clue  to  the  whole 
mystery.  The  common  mica  of  the  granite  is  there  associated 
with  a  second  mica  containing  twice  as  much  silica,  but  still  per* 
fectly  isomorphous  with  it  m  crystalline  form.  Now  if  two 
isomorphous  salts  crystallize  together  from  the  same  solution, 
we  obtain  crystals  which  are  mixtures  of  the  two  in  definite 
proportions,  the  proportions  depending  chiefly  on  the  relative 
quantity  of  each  which  may  be  present ;  but  also  at  times  on 
other  conditions  less  accurately  determined.*  When  the  sedi^ 
mentary  rocks  were  undergoing  the  metamorphism  which  con** 
verted  them  into  the  granite  ledges  of  Bockport,  or  when  by 
any  other  means  this  granite  was  formed,  the  two  isomorphous 
micas,  described  in  this  paper,  did  actually  crystallize  together^ 
for  so  we  find  them ;  and  it  is  reasonable  to  suppose  that  the 
samQ  results  followed  in  the  one  case  as  in  the  otner,  and  thai 

*  Sm  Rammelsbaig't  important  ptper  od  tbis  •object,  Pogg.  Ano.,  id,  8S1. 
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the  mica  of  the  Bockport  granite  is  an  isotnorphooa  mixtare  of 
these  two  distinct  species.  This  conclusion,  moreover,  is  favored 
bj  the  fact  that  lepidomelane — the  species  to  which  this  mica 
undoubtedly  belongs — contains  in  other  localities  neither  lithia 
nor  floorine;  while  on  the  other  hand  these  same  ingredients 
are  strikingly  characteristic  of  the  lepidolite  micas,  to  which 
cryophyllite  is  allied.  Assuming  then  that  the  lithia  and  fluo- 
rine in  the  analyses  belong  to  the  cryophyllite  and  not  to  the 
lepidomelane,  we  have  endeavored  m  the  following  table  to 
eliminate  this  disturbing  element  from  our  results.  Thus,  in 
column  1  we  have  repeated  the  mean  result  of  our  analyses. 
In  column  2  we  have  the  amounts  of  the  several  ingredients  of 
cxyophvllite  corresponding  to  0*59  per  cent  of  lithia,  deduced 
from  the  anaJyses  of  this  mineral  given  above.  Subtracting 
these  quantities  from  those  in  the  first  column  we  have  the 
numbers  in  the  third  column.  In  column  4  we  have  redaced 
the  same  to  a  percentage  composition,  and  these  numbers,  ac- 
cording to  our  theory,  represent  the  true  composition  of  the 
Bockport  lepidomelane.  In  column  5  we  have  placed  for  com* 
parison  the  analysis  of  lepidomelane  by  Soltmann. 

Reduction  of  analy$es  of  Lepidomelane, 

I.        2l        3.  4.       Ozjrgeo.  6.    Ozjrgen. 

Siliea,  3966  7*4S  82-07  37*39  ....^1^-94  37*40         »1»M 

Flaorid  of  «]icm,  0*62  0*60 

Alamim,  ie*78  2*44  14-29  16*66   7-^8  11*60  ^'42 

Sctqaioz. of  maogaiMM,  0-60  006    0-66    0*64   019 
8««iQiox.  ef  iron,  12*07  0-29  11-78  13*74*  412  87*66  ^'29 

Protoxyd  of  iron,  17-48  116  1682  1903   4*28  1843  2-76 

Magnesia,  0*62  0-11     0-61     0*59   0*24  0*86  0-10 

PotaaM,  1066  1-91     876  10*80   I'^S  9*80  1'61 

Lithia,  0-69  0*69 

Watar,  1*60....     1*60     176    l-66=cl9-86 


10000 

Oxygen  ratio;  19*86  :  19-94  =  1:1. 


0*60  0-68S18-71 

9912 


General  formula  2R0,  SiOs-    Probable  rational  formala,  2(^6',  iS)8Sl. 

The  resnit  of  our  calculation,  as  will  be  seen,  is  most  satisfac- 
tory; for  not  only  is  the  oxygen  ratio  thus  obtained  exact,  but 
also  the  numbers  agree  very  closely  with  those  of  Soltmann, 
the  only  apparent  discrepancies  disappearing  when  the  sum  of 
the  alumina  and  the  oxyas  of  iron  and  manganese  are  compared 
together  in  the  two  analyses,  and  the  difference  in  the  distribu* 
tion  of  the  iron  between  the  two  oxyds  is  unimportant  if  we 
assume  as  before  that  the  oxyds  may  replace  each  other.  We 
have  estimated  in  both  analyses  the  amount  of  water  among  the 
bases  for  the  following  reasons,  which  seemed  to  us  conclusive: 
first,  because  the  loss  of  water  is  attended  by  a  very  marked 
change  in  the  color  of  the  mineral— from  green  to  brown — 
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pToying  that  the  water  tnast  be  chemically,  and  not  merely  hy« 
groscopically,  combined ;  secondly,  because  while  water  of  crys* 
tellization  would  be  present  in  a  definite  number  of  equivalents 
—one  or  more — the  quantity  of  water  in  this  mineral  obeys  no 
such  law,  and  only  amounts  to  a  small  fraction  of  a  single  equir* 
alent;  lastly,  because  the  water  is  only  driven  out  at  a  high  tern* 
perature,  indicating  that  it  is  in  a  state  of  intimate  combination. 
There  does  not  appear  to  be  any  simple  relation  between  the 
amounts  of  the  protoxyd  and  sesquioxyd  of  bases  in  the  Rock- 
port  lepidomelane ;  but  the  general  formula  of  the  mineral  may 
readily  be  reduced  to  that  of  the  magnesian  micas  by  assuming 
that  a  portion  of  the  protoxyd  of  iron  has  been  replaced  by  the 
sesquioxyd. 

The  facts  advanced  in  this  paper  seem  to  show  quite  conclu- 
sively  that  the  variation  in  composition  of  the  Rockport  lepi- 
domelane from  the  normal  type  is  caused  by  the  admixture  of  a 
second  isomorphous  mica  with  a  higher  oxygen  ratio,  which  we 
have  called  cryophyllite,  and  this  being  the  case  we  may  expect 
to  find  that  similar  variations  in  the  composition  of  other  micas 
are  due  to  a  similar  cause,  and  it  will  therefore  be  interesting  to 
search  for  the  disturbing  element  at  the  various  localities.  Such 
an  examination  will  be  likely  to  reveal  either  the  presence  of 
cryophyllite  itself  or  else  of  some  new  species  analogous  to  it; 
and  if  the  Eockport  locality  is  any  guide,  such  minerals  are 
more  likely  to  be  found  in  feldspatbic  veins  or  nodules  of  the 
granite  rather  than  uniformly  diflFused  through  the  rock  itself. 
It  is  a  fact#worthy  of  notice,  and  which  is  quite  evident  from 
the  above  analyses,  that  the  proportions  in  which  cryophyllite 
is  mixed  with  lepidomelane  are  quite  constant  throughout  the 
Bockport  locality ;  and  this  again  is  wholly  in  accordance  with 
the  well  known  facts  which  have  been  developed  by  Rammels- 
berg*  and  others  in  regard  to  the  crystallization  of  isomorphous 
salts  when  mixed  together  in  the  same  solution.  It  appears  from 
these  investigations  that  isomorphous  salts  do  not  necessarily 
crystallize  together  in  every  proportion,  but  that,  in  most  cases 
at  least,  any  two  given  salts  have,  so  to  speak,  a  definite  ca- 
pacity for  each  other,  and  that  when  the  point  of  saturation  is 
passed,  pure  crystals  of  the  salt  in  excess  may  be  deposited  in 
direct  contact  with  those  which  are  mixtures  of  the  two.  Such 
experiments  furnish  an  exact  counterpart  of  the  conditions 
which  we  actually  realize  in  the  Rockport  granite. 

AUnU, — The  general  nature  of  the  vein  in  which  the  best  crys- 
tals, both  of  cryophyllite  and  lepidomelane,  have  been  found, 
has  already  been  described  in  the  earlier  part  of  this  paper. 
This  vein  consists  chiefly  of  quartz  and  felospar  of  the  ortho- 

*  Fogg.  Add.,  toL  zci,  p.  821. 
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dsAe  variety.  Yerj  fine  green  colored  crystals  of  the  last  hare 
been  obtained  here,  and  good  crystals  of  the  usaal  color  aro 
abundant.  Associated  with  the  orthoclase  I  hav^  frequently 
noticed  a  compact  variety  of  albite  distinguished  by  a  peculiar 
luster  and  very  marked  striation  on  the  plane  of  easy  cleavase. 
It  resembles  somewhat,  in  outward  aspect,  oligoclase,  but  &e 
mineral  had  the  characteristic  cleavages  of  a  clinoclase  feldspar, 
and  the  angle  0  on  n  measured  with  an  application  goniometer 
88^.  Moreover  it  contains,  if  any,  only  the  merest  trace  of  lime. 
The  albite  is  actually  imbedded  in  the  orthoclase,  and  the  inti* 
mate  association  of  these  two  heteromorphous  species  is  worthy 
of  notice. 

Malacone, — The  same  vein  contains  also  a  peculiar  variety  of 
zircon,  which  is  probably  identical  with  the  malaoone  of  Scheerer, 
only  somewhat  more  altered.    The  crys-  2. 

tals  have  the  general  form  represented 
in  the  figure,  and  resemble  the  crystals 
of  zircon  from  Expailly  in  France.  On 
account  of  the  great  predominance  of  the 
planes  It  and  il,  they  resemble  the  rhom- 
Die  dodecahedron  of  the  regular  system, 
and  can  only  be  distinguished  from  this 
form  by  the  distribution  of  the  modify- 
ing planes;  since  on  account  of  the 
strong  curvature  of  the  faces  the  limits 
of  necessary  uncertainty  in  the  measure- 
ment of  the  angles  cover  the  whole  difference  between  this 
form  and  the  corresponding  form  of  zircon.  In  the  ordinary 
method  of  representing  the  crystals  of  zircon  the  relation  of 
the  forms  just  referred  to  does  not  appear;  but  if  we  refer  the 
planes  of  the  zircon  crystals  to  axes  corresponding  in  position 
to  those  of  the  allied  form  of  the  regular  system,  the  really  close 
affinity  of  the  two  becomes  evident.  Thus  the  ratio  of  the  axes, 
which  in  the  regular  system  is  unity,  is  in  zircon  a:  i=0'906 :  l, 
and  the  angle  li  on  tl,  which  in  the  dodecahedron  equals  120% 
is  in  the  zircon  crystal  equal  to  123^  19'.  In  the  figure  here 
given  the  crystal  has  been  drawn  and  the  planes  lettered  with 
reference  to  the  axes  of  the  dodecahedron,  and  this  must  be 
borne  in  mind  when  comparing  it  with  other  figures  of  zircon. 
The  most  striking  peculiarity  of  the  tsrystals  is  tne  strong  curv- 
ature of  the  terminal  faces,  which  has  been  indicated  in  the  fig- 
ure, and  which,  as  already  intimated,  renders  accurate  measure- 
ments impossible.  Nevertheless,  within  the  limits  of  necessary 
uncertainty  the  angles  measured  the  same  as  those  of  zircon. 
The  small  planes  not  lettered  on  the  crystal  for  want  of  space 
are  it  and  tS. 

The  color  both  of  the  crystal  and  the  powder  is  brownish-red, 
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'ftnd  this  color  is  not  altered  by  ignition.  Luster  more  or  less 
adamantine  on  different  specimens,  evidently  varying  with  the 
degree  of  alteration,  and  becoming  more  brilliant  after  ignition. 
Fracture  after  ignition  eonchoidal  and  very  brilliant,  but  vary- 
ing  on  the  natural  crystals,  like  the  luster,  with  the  degree 
oi  alteration.  There  is  no  distinct  cleavage.  Hardness  before 
ignition  from  6  to  5*6 ;  after  ignition  from  7  to  7*5.  Specific 
gravity  before  ignition  from  8*985  to  4-040,  the  extreme  limits 
observed ;  after  ignition  4-096.  Before  the  blowpipe  the  min- 
eral is  infusible.  In  a  closed  tube  it  gives  off  water,  which  has 
at  first  an  alkaline  reaction,  but  becomes  acid  when  the  mineral 
is  heated  more  intensely.  With  bisulphate  of  potash  gives 
slight  reaction  for  fluorine.  The  powder  dissolves  with  some 
difficulty  in  melted  borax,  giving  onlv  the  reaction  for  iron. 
In  phosphorus  salt  it  dissolves  only  with  great  difficulty  and  in- 
completely, giving  in  the  reducing  flame,  even  when  treated  with 
tin  on  charcoal,  a  colorless  glass.  The  mineral  is  partially  de- 
composed by  hydrochloric  acid ;  more  perfectly  by  strong  sul- 
phuric acidy  and  completely  by  fusion  with  carbonate  of  soda. 
An  imperfect  analysis  gave  the  following  results: 

Silica, 27-90 

Zirconis, 66-03 

Senquiozyd  of  iron  with  trace  of  manganese,  -  2*57 

Water, 2-19 

99-69 

These  numbers  must  give  very  nearly  the  composition  of  the 
material  analyzed;  but  the  composition  must  vary  with  the  de- 
gree of  alteration,  and  probably  no  two  specimens  would  give 
precisely  the  same  result.  The  material  used  was  the  best  I 
could  command,  but  not  so  good  as  might  be  desired,  and  1  am 
happy  to  learn  that  a  more  trustworthy  analysis  will  soon  be  pub- 
lisnea.  On  comparing  these  numbers  with  Scheerer's  analyses 
of  malacone,  it  appears  that  the  amount  of  silica  is  somewhat 
greater  in  the  original  specimens,  but  the  difference  is  evidently 
the  result  of  further  alteration.  The  zirconia  was  examined  for 
other  earths  and  metallic  oxyds,  but  without  positive  results. 
No  distinct  indications  of  titanium  could  be  obtained  with  the 
blowpipe,  although  it  is  possible  that  in  the  presence  of  so  large 
an  amount  of  zirconia  a  small  amount  might  have  escaped  no- 
tice. The  zirconia  separated  from  the  mineral  was  converted 
into  chlorid,  and  the  solution  when  evaporated  crystallized  to 
the  last  drop,  forming  a  large  mass  of  white  silky  needles.  A 
solution  of  this  chlorid,  sfill  acid  to  litmus  paper,  turned  turmeric 
paper  orange-yellow.  In  a  solution  of  the  same  chlorid,  oxalic 
acid  produced  a  voluminous  precipitate,  which,  when  the  solu- 
Am.  Joub.  Scl^-^ecok d  Ssviw,  Vol.  XLm,  No.  ISS.— Mascv,  1667. 
30 


Digitized  by 


Google 


230  /.  Evans  on  Geological  Changes  in  the 

tion  was  cold,  readily  dissolved  in  ao  excess  of  the  feagent,  and 
the  more  readily  the  larger  the  quantity  of  free  hydrochloric 
acid  present.  If  the  solution  was  healea  to  boiling  daring  the 
precipitation,  the  precipitate  was  not  easily  redissolred ;  bat  by 
digesting  it  for  several  hours  with  a  very  large  excess  of  oxalic 
acid  complete  solution  was  finally  effected.  In  a  similar  solii^ 
tion  of  the  chlorid,  a  strong  solution  of  sulphate  of  potash  pro- 
duced a  precipitate,  which  in  the  presence  of  free  hydrochloric 
acid  readily  dissolved  in  an  excess  of  the  reagent  if  the  solution 
wa»  kept  cold.  But  if  the  solution  was  heated  during  the  pre- 
cipitation, the  precipitate  did  not  thus  redissolve ;  but  it  imme- 
diately disappeared  on  adding  a  small  amount  of  dilute  snlpba- 
ric  acid,  from  a  solution  of  the  chlorid  of  zirconium,  ammoxiia 
throws  down  a  gelatinous  precipitate,  but>  this  precipitation  was 
entirely  prevented  by  the  addition  of  tartaric  acid.  The  hydrate 
thus  obtained,  when  heated  before  the  blowpipe,  became  intenaelj 
luminous  and  changed  into  a  hard  granular  powder  insoluble  in 
all  dilute  acids.  After  digesting  it,  however,  for  several  boors 
in  strong  sulphuric  acid,  it  was  converted  into  a  sulphate,  whiob 
dissolved  completely  on  diluting  the  acid  with  water.  Theae 
reactions  appear  to  indicate  that  the  zirconia  was  quite,  if  not 
entirely,  free  from  an  admixture  of  other  earths,  and  the  manner 
in  which  its  reactions  are  modified  by  the  temperature  is  the 
probable  explanation  of  the  confusion  on  the  suoject  which  is 
found  in  many  text-books.  The  two  modifications  of  zirconia, 
distinguished  by  Berzelius,  seem  to  be  repeated  in  many  of  its 
compounds,  and  malacone  stands  in  the  same  relation  to  ordinary 
zircon  that  the  soluble  oxalate  and  sulphate  do  to  the  insoluble 
varieties.  The  malacone  at  Bockport  is  unquestionably  in  pro- 
cess of  alteration,  but  whether  the  original  mineral  was  the  or- 
dinary zircon  or  what  we  may  call  the  nornutl  malacone,  I  have 
not  yet  been  able  to  determine. 


Art.  XXVII. — On  a  possible  Geological  Cause  of  Changes  in  Ae 
Position  of  the  Axis  of  the  Earth's  Crust;  by  JoHN  EviKS, 
F.R.S.* 

At  a  time  when  the  causes  which  have  led  to  climatal  changes 
in  various  parts  of  the  globe  are  the  subject  of  so  much  discus- 
sion, but  little  apology  is  needed  for  calling  the  attention  of  this 
Society  to  what  possibly  may  have  been  one  of  these  caoses, 
though  it  has  apparently  hitherto  escaped  observation. 

That  great  changes  of  climate  have  taken  place,  at  all  events 
in  the  northern  hemisphere  of  the  globe,  is  one  of  the  best  estab- 

*  Proce«diDgt  of  tht  Royal  Society,  zr,  p.  46. 
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lisfaed  facts  of  geology,  and  that  corresponding  changai  have 
not  been  noticed  to  the  same  extent  in  the  southern  hemisphere 
may  possibly  be  considered  as  due,  rather  to  a  more  limited 
amount  of  geolo^cal  observation,  than  to  an  absence  of  the  phe- 
nomena indicative  of  such  alterations  in  dimatal  conditions 
having  occurred. 

The  evidence  of  the  extreme  refrigeration  of  this  portion  of 
the  earth  at  the  Glacial  Period  is  constantly  receiving  fresh  cor* 
loboration,  and  various  theories  have  been  proposed  which  ac- 
count for  this  accession  of  cold  in  a  more  or  less  satisfactory 
manner. 

Variations  in  the  distribution  of  land  and  water,  changes  in 
the  direction  of  the  Gulf  Stream,  the  greater  or  less  eccentricity 
of  the  earth^s  orbit,  the  passage  of  the  solar  system  through  a 
cold  region  in  space,  fluctuations  in  the  amount  of  beat  radiated 
by  the  sun,  alternations  of  heat  and  cold  in  the  northern  and 
southern  hemispheres,  as  consequent  upon  the  precession  of  the 
equinoxes,  and  even  changes  m  the  position  of  the  center  of 
gravity  of  the  earth  and  consequent  displacements  of  the  po- 
lar axis,  have  all  been  adduced  as  causes  calculated  to  produce 
the  effects  observed ;  and  the  reasoning  founded  on  each  of  these 
data  is  no  doubt  familiar  to  all. 

The  possibility  of  any  material  change  in  the  axis  of  rotation 
of  the  earth  has  been  so  distinctly  denied  by  Laplace^  and  all 
succeeding  astronomers,  that  any  theory  involving  such  a  change, 
however  tempting  as  affording  a  solution  of  certain  difficulties, 
has  been  rejected  by  nearly  all  geologists  as  untenable. 

Sir  Henry  James,t  however,  writing  to  the  *  Athenaeum  * 
newspaper  in  1860,  stated  that  he  had  long  since  arrived  at  the 
conclusion  that  there  was  no  possible  explanation  of  some  of 
the  geological  phenomena  testifying  to  the  climate  at  certain 
spots  having  greatly  varied  at  different  periods,  without  the 
supposition  of  constant  changes  in  the  position  of  the  axis  of 
the  earth's  rotation.  He  then,  assuming  as  an  admitted  fact  that 
the  earth  is  at  present  a  fluid  mass  with  a  hardened  crust,  showed 
that  slaty  cleavage,  dislocations,  and  undulations  in  the  various 
strata  are  results  which  might  be  expected  from  the  crust  of  the 
earth  having  to  assunve  a  new  external  form,  if  caused  to  re- 
volve on  a  new  axis,  and  advanced  the  theory  that  the  elevation 
of  mountain-chains  of  larger  extent  than  at  present  known  pro* 
duced  these  changes  in  the  position  of  the  poles. 

The  subject  was  discussed  in  further  letters  from  Sir  Henry 
James,  the  Astronomer  Royal,  Professors  Beete  Jukes  and  Hen- 
nessy,  and  others,  but  throughout  the  discussion  the  |)rincipal 
question  at  issue  seems  to  have  been  whether  any  elevation  of  a 
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moantain-mafis  coald  sensibly  affecl  the  pontioo  of  the  axis  d 
rotation  of  the  globe  as  a  whole,  and  the  general  verdict  was  in 
the  negative. 

At  an  earlier  period  (1848)  the  late  Sir  John  Lnbbook,  in  a 
short  bat  conclusive  paper  in  the  '  Quarterly  Journal  of  the 
Geological  Society'^  pointed  out  what  would  have  been  the 
effect  had  the  axis  of  rotation  of  the  earth  not  originally  corres- 
ponded with  the  axis  of  figure,  and  also  mentioned  some  con- 
siderations which  appear  to  have  been  absent  from  Laplaoe^s 
calculations. 

Sir  John  Lubbock,  however,  in  common  with  other  astrono- 
mers, appears  to  have  regarded  the  earth  as  consisting  of  a  solid 
nucleus  with  a  body  of  water  distributed  over  a  portion  of  its 
sur&ce ;  and  there  can  be  but  little  doubt  that,  on  this  assomp- 
tion  of  the  solidity  of  the  earth,  the  usually  received  doctrines 
as  to  the  general  persistence  of  the  direction  of  the  poles  are 
almost  unassailable. 

Directly,  however,  that  we  argue  from  the  contrary  assump 
tion  that  the  solid  portion  of  the  globe  consists  of  a  compara- 
tively thin,  but  to  some  extent  rigid  crust  with  a  fluid  nucleus  of 
incandescent  mineral  matter  within,  and  that  this  crust,  from  va- 
rious causes,  is  liable  to  changes  disturbing  its  equilibrium,  it 
becomes  apparent  that  such  disturbances  may  lead,  if  not  to 
a  change  in  the  position  of  the  general  axis  of  the  globe,  yet  at 
all  events  to  a  change  in  the  relative  positions  of  the  solid  crust 
and  the  fluid  nucleus,  and  in  consequence  to  a  change  in  the  axis 
of  rotation,  so  far  as  the  former  is  concerned. 

The  existence  in  the  center  of  the  globe  of  a  mass  of  matter 
fluid  by  heat,  though  accepted  as  a  fact  by  many,  if  not  most 
geologists,  has  no  doubt  been  called  in  qugption  by  some,  and 
among  them  a  few  of  great  eminence.  The  gradual  increase  of 
temperature,  however,  which  is  found  to  take  place  as  we  de- 
scend beneath  the  surface  of  the  earth,  and  which  has  been  ob- 
served in  mines  and  deep  borings  all  over  the  world,  the  exist- 
ence of  hot  springs,  some  of  the  temperature  of  boiling  water, 
and  the  traces  of  volcanic  action,  either  extinct  or  still  in  opera- 
tion, which  occur  in  all  parts  of  the  globe,  afford  strong  argu- 
ments in  favor  of  the  hypothesis  of  central  heat 

And  though  we  are  at  present  unacquainted  with  the  exact 
law  of  the  increment  of  heat  at  different  depths,  and  thonghf  no 
doubt,  under  enormous  pressure  the  temperature  of  the  fusing- 
point  of  all  substances  may  be  considerably  raised,  yet  the  &ct 
of  the  heat  increasing  with  the  depth  from  the  surface  seems  so 
well  established  that  it  is  hiehly  probable  that  at  a  certain  depth 
such  a  degree  of  heat  must  be  attained  as  would  reduce  all  min- 
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eral  matter  with  which  we  are  acquainted  into  a  state  of  fusion. 
When  once  this  point  was  attained^  it  seems  probable  that  there 
would  be  no  very  great  variation  in  the  temperature  of  the  in- 
ternal mass ;  but  whether  the  whole  is  in  one  uniform  state  of 
fluidity,  or  whether  there  is  a  mass  of  solid  matter  in  the  center 
of  the  fluid  nucleus,  are  questions  which  do  not  affect  the  hy- 
pothesis about  to  be  considered. 

Those  who  are  inclined  to  regard  the  earth  as  a  solid  or  nearly 
8olid  mass  throughout,  consider  that  many  volcanic  phenomena 
may  be  accounted  for  on  the  chemical  theory,  which  has  re- 
cdved  the  support,  among  others,  of  Sir  Ghar-les  Lyell.  But 
apart  from  the  consideration  that  such  chemical  action  must  of 
neoesnty  be  limited  in  its  duration,  the  existence  of  local  seas  of 
fluid  matter,  resulting  from  the  beat  generated  by  intense  chem* 
ical  action,  would  hardly  account  for  the  increase  of  heat  at 
great  depths  in  places  remote  from  volcanic  centers;  and  the 
rapid  transmission  of  shocks  oi  earthquakes  and  the  enormous 
amount  of  upheaval  and  subsidence  ss  evidenced  by  (he  thick- 
ness of  the  sedimentary  strata,  seem  inconsistent  either  with  the 
general  solidity  of  the  globe  or  any  very  great  thickness  of  its 
crust. 

The  supposition  that  the  gradual  oscillations  of  the  surface  of 
the  earth,  of  which  we  have  evidence  all  over  the  world  as  hav- 
ing taken  place  ever  since  the  formation  of  the  earliest  known 
strata  up  to  the  present  time,  are  due  to  the  alternate  inflation 
by  gas  and  the  subsequent  depletion  of  certain  vast  bladdery 
cavities  in  the  crust  of  the  earth,  can  hardly  be  generally  ac- 
cepted. 

Those  who  wish  to  see  the  arguments  for  and  against  the 
theory  of  there  being  a  fluid  nucleus  within  the  earth's  crust, 
will  find  them  well  and  fairly  stated  in  Naumann's  '  Lehrbuch 
der  Gec^noeie.  '*  My  object  is,  not  to  discuss  that  question, 
but  to  point  out  what,  assuming  the  theory  to  be  true,  would  be 
some  of  the  effects  resulting  from  such  a  condition  of  things, 
more  especially  as  affecting  climatal  changes.  The  agreement 
or  disagreement  between  these  hypothetical  results  and  obser- 
Ted  facts  may  ultimately  assist  in  testing  the  truth  of  the  as- 
sumption. 

Tne  simplest  form  in  which  we  can  conceive  of  the  relations 
to  each  other  of  a  solid  crust  and  a  fluid  nucleus  in  rotation 
together  is  that  of  a  sphere. 

Let  A  C  B  D  be  a  hollow  sphere  composed  of  solid  materials 
and  of  perfectly  uniform  thickness  ana  density,  and  let  it  be 
filled  with  the  fluid  nuitter  E,  over  which  the  solid  shell  can 
fredy  move,  and  let  the  whole  be  in  uniform  rotation  about  an 
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axis  FG,  the  line  CD  representing  the-  eqnator.  It  is  evident 
that  in  such  a  case,  the  hollow  sphere  being  in  perfect  eqaiiib- 
riutn,  its  axis  and  that  of  its  fluid 
contents  would  perpetually,  coin*  ' 

cide.  If,  however,  the  equilibri- 
um of  the  shell  or  crust  be  de- 
stroyed, as,  for  instance,  by  the 
addition  of  a  mass  of  extraneous 
matter  at  H^  midway  between  the 
pole  and  the  equator,  not  only 
would  the  position  of  the  axis  of 
rotation  be  slightly  a£feoted  by 
the  alteration  in  the  position  of 
the  center  of  gravity  of  the  now 
irregular  sphere,  but  the  centrifu- 
gal force  (k  the  excess  of  matter 
at  H  would  gradually  draw  over 
the  shell  toward  D  until,  by  slid- 
ing over  the  nucleus,  it  attained 
its  greatest  possible  distance  from 
the  center  of  revolution  by  ar- 
riving at  die  equator.  The  resultant  efiect  would  be  that  though 
the  whole  sphere  continued  to  revolve  around  an  axis  as  nearly 
as  possible  in  the  line  F  G,  yet  the  position  of  the  pole  of  the 
hollow  shell  would  have  been  changed  by  46^,  as  by  the  passage 
of  H  to  the  equator  the  points  I  and  K  would  have  been 
brought  to  the  poles  by  spirals  constantly  decreasing  in  diameter, 
while  A  and  B,  by  spirals  constantly  increasing,  would  have  at 
last  come  to  describe  circles  midway  between  the  poles  and  the 
equator. 

The  axis  of  rotation  of  the  hollow  sphere  and  that  of  its  fluid 
contents  would  now  again  coincide,  and  would  continue  to  do  so 
perpetually  unless  some  fresh  disturbance  in  the  equilibrium  of 
the  shell  took  place. 

If  instead  of  the  addition  of  fresh  matter  at  H  we  had  sup- 
posed an  excavation  or  removal  of  some  portion  of  the  shell,  a 
movement  in  the  axis  of  rotation  of  the  snell  would  also  have 
ensued,  since  from  the  diminished  centrifugal  force  of  that  por- 
tion of  the  hollow  sphere  where  the  excavation  had  taken  place, 
it  would  no  longer  equipoise  the  corresponding  portion  on  the 
opposite  side  at  I,  and  the  excavated  spot  would  eventually  find 
its  way  to  the  pole. 

In  order  more  clearly  to  exhibit  these  effects,  I  have  prepared 
a  model  in  accordance  with  a  suggestion  of  Mr.  Francis  Galton, 
F.B.S.,  in  which  a  wheel  representing  a  section  of  a  hollow 
sphere  has  its  axis,  upon  which  it  can  freely  turn,  fixed  in  a 
frame,  whidi  is  itself  made  to  revolve  in  such  a  manner  that  the 
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ftxis  of  its  rotation  passes  through  one  of  the  diametem  of  the 
wheel,  and  coincides  iiirith  what  would  be  the  axis  of  the  sphere 
of  which  the  wheel  is  a  section. 

In  the  periphery  of  the  wheel  are  a  number  of  adjustable 
screws  with  heavy  heads,  so  that,  by  screwing  any  of  them  in 
or  out,  the  addition  of  matter  or  its  abstraction  at  any  part  of 
the  sphere  msj  be  represented. 

If  by  adjusting  these  screws  the  wheel  could  be  brought  into 
perfect  equilibrium,  its  position  upon  its  own  axis  would  remain 
unchanged  in  whatever  position  it  was  originally  placed,  not* 
withstanding  any  amount  of  rotation  being  ^iven  to  the  frame  in 
which  it  is  hung;  but  practically  it  is  found  that  with  a  certain 
given  position  of  the  screws  a  certain  part  of  the  wheel  coin- 
cides with  the  axis  of  the  frame,  or  becomes  the  pole  around 
which  the  sphere  revolves.  The  rim  of  the  wheel  is  graduated 
so  as  to  show  the  position  of  the  poles  in  all  cases,  and  gen- 
erally speaking  the  wheel  always  settles  down  after  rotation 
with  the  pole  within  three  or  four  degrees  of  the  same  spot,  if 
no  alteration  has  been  made  in  the  adjustment  of  the  screws, 
though  of  course  what  was  the  uppermost  pole  may  become  the 
lower  one ;  and  in  some  cases  tne  wheel  may  be  in  cequiUbno 
with  a  projecting  screw  either  above  or  below  the  equator,  in 
which  case  there  may  be  four  readings  on  the  circle  at  the  index- 
point,  according  as  the  one  pole  or  the  other  is  uppermost,  and 
theprojecting  screw  is  above  or  below  the  equator 

With  the  screws  on  the  wheel  evenly  balanced,  a  slight  alter- 
ation in  the  adjustment  of  any  of  them  immediately  tells  upon 
the  position  of  what,  for  convenience  sake,  may  be  called  the 
poles,  except,  indeed,  in  such  cases,  as  screwing  outward  those 
already  at  the  equator,  or  making  similar  alterations  in  the  ad- 
justment of  two  screws  at  equal  distances  on  either  side  of  one 
of  the  poles.  If  a  screw  be  turned  outward  so  as  notably  to 
project  at  any  spot,  no  matter  how  near  to  the  pole,  it  will  be 
found,  after  the  machine  has  been  a  short  time  in  revolution,  in 
the  region  of  the  equator.  Or  again,  if  one  or,  better  still,  two 
opposite  screws  at  the  equator  be  turned  inward,  they  will  be 
found  after  a  short  perioa  of  revolution  at  the  poles. 

Now  let  us  assume  for  a  moment  that,  though  the  crust  was 
partially  covered  by  water,  the  earth,  instead  of  being  a  spher- 
oid, was  a  perfect  sphere,  consisting  of  a  hardened  crust  of  mod- 
erate thickness  supported  on  a  fluid  nucleus  over  which  the 
crust  could  travel  treely  in  any  direction,  but  both  impressed 
with  the  same  original  rotatory  motion,  so  that  without  some 
disturbing  cause  they  would  continue  to  revolve  forever  upon 
the  same  axis,  and  as  if  thev  were  one  homo^neous  body.  Let 
us  assume,  moreover,  that  this  crust,  though  m  perfect  equilibri- 
um on  its  center  of  rotation,  was  not  evenly  spherical  externally, 
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but  had  certain  projecting  portions,  such  as  would  be  represen- 
ted in  nature  by  continents  and  islands  rising  above  the  level  of 
the  sea. 

It  is  evident  that  so  long  as  those  continents  and  islands  re* 
mained  unultered  in  their  condition  and  extent,  the  relative  po- 
sition of  the  crust  to  the  enclosed  fluid  nucleus  would  remain 
unaltered  also.  But  supposing  those  projecting  masses  were 
either  further  upheaved  rrora  some  internal  cause,  or  worn  down 
and  ffround  away  by  the  sea  or  by  suba^rial  agency  and  deposi- 
ted elsewhere,  it  seems  impossible  but  that  the  same  effects  mast 
ensue  as  we  see  resulting  upon  the  model  from  the  elevation 
and  depression  of  certain  screws,  and  that  the  axis  of  rotation  of 
the  crust  of  the  sphere  would  be  changed  in  consequence  of  its 
having  assumed  a  fresh  position  on  its  fluid  nucleus,  though  the 
axis  of  the  whole  sphere  might  have  retained  its  original  direc* 
tion,  or  have  alterea  from  it  only  in  the  slightest  degree. 

An  irregular  accumulation  of  ice  at  one  or  both  of  the  poles, 
such  as  supposed  by  M.  Adh^mar,  would  act  in  the  same  manner 
as  an  elevation  of  the  land ;  and  even  assuming  that  the  whole 
land  had  disappeared  from  above  the  surface  of  the  sea,  yet  if 
by  marine  currents  the  shallower  parts  of  the  universal  ocean 
were  deepened  and  the  deeper  parts  filled  up,  there  would,  owing 
to  the  different  specific  gravity  of  the  transported  soil  and  the 
displaced  water,  be  a  disturbance  in  the  equilibrium  of  the  crust, 
ana  a  conseouent  change  in  the  position  of  its  axis  of  rotation. 

Now  if  all  this  be  true  of  a  sphere,  it  will  also,  subject  to  cer- 
tain modifications,  be  true  of  a  spheroid  so  slightly  oblate  as  our 
globe. 

The  main  difference  in  the  two  cases  is,  that  in  a  sphere  the 
crust  may  assume  any  position  upon  the  nucleus  without  any  al- 
teration m  its  structure,  while  in  the  case  of  the  movement  of  a 
spheroidal  crust  over  a  similar  spheroidal  nucleus,  every  por- 
tion of  its  internal  structure  must  be  more  or  less  disturbea  as 
the  curvature  at  each  point  will  be  slightly  altered. 

The  extent  of  the  resistance  to  an  alteration  of  position  aris- 
ing from  this  cause  will  depend  upon  the  oblateness  of  the 
spheroid  and  the  thickness  and  rigiditv  of  the  crust ;  while  the 
tnicker  the  latter  is,  the  less  also  will  be  the  proportionate  effect 
of  fiuch  elevations,  subsidences,  and  denudations  as  those  with 
which  we  are  acquainted.  The  question  of  friction  upon  the 
nucleus  is  also  one  that  would  have  to  be  considered,  as  the 
internal  matter  though  fluid  might  be  viscous. 

It  will  of  course  be  borne  in  mind  that  the  elevations  and  de- 
pressions of  the  surfitce  of  the  globe  are  not,  on  the  theory  now 
under  consideration,  regarded  according  to  the  proportion  they 
bear  to  the  earth's  radius,  but  according  to  their  relation  to  the 
thickness  of  the  earth's  crust;  and  that,  even  assuming  Mr.  Hop- 
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kins's  eztrame  estimate  to  be  trne,  yet  eleTations  or  depresmons, 
mich  as  we  know  to  have  taken  place,  of  8,000  or  10,000  feet, 
bear  an  appreciable  ratio  to  the  800  or  1,000  miles  which  he  as- 
signs as  toe  thickness  of  the  earth's  cmst 

It  is,  however,  to  be  remarked  that  the  extremely  ingenioas 
speculations  of  Mr.  Hopkins  are  based  on  the  phenomena  of 
precession  and  nutation,  and  that  if  once  the  po«ibility  of  a 
chance  in  the  position  of  the  axis  of  rotation  of  toe  earth^  cmst 
be  aounitted,  it  is  not  improbable  that  the  valne  of  some  of  the 
data  npon  which  the  calculations  of  these  morements  are  found- 
ed may  be  affected. 

The  supposition  of  the  thickness  of  the  crust  being  so  great 
seems  also  not  only  entirelv  at  variance  with  observM  facts  as 
to  the  increase  of  heat  on  descending  beneath  the  sarfiace  of  the 
earth,  but  to  have  been  felt  by  Mr.  Hopkins  himself  to  offer 
such  obstacles  to  any  communication  between  the  surface  of  the 
globe  and  its  interior,  that  he  has  had  recourse  to  an  hypothesis 
of  laroe  spaces  in  the  crust  at  no  great  depth  from  the  surfisu^e, 
and  filled  with  easily -fusible  materials,  in  oraer  to  account  for  vol* 
canic  and  other  phenomena. 

But  though  it  may  be  possible  to  account  for  volcanoes  upon 
such  an  assumption,  yet,  as  already  observed,  the  phenomena  of 
elevation  and  depression,  such  as  we  find  to  have  taken  place,  and 
.more  especially  the  existence  of  vast  geological  fismlts,  cannot 
without  enormous  difficulty  be  reconciled  with  such  a  theory. 

Taking  the  increment  of  heat  as  1"^  Fahrenheit  for  every  65 
or  60  feet*  in  descent,  a  temperature  of  2400°  Fahr.  would  be 
reached  at  about  26  miles^  sufficient  to  keep  in  fusion  such  rocks 
as  basalt,  greenstone,  and  porphyry ;  and  such  a  thickness  ap- 
pears much  more  consistent  with  the  fluctuations  in  level,  and 
the  internal  contortions  and  fractures  of  the  crust  which  are 
everywhere  to  be  observed.  Sir  William  Armstrong,  on  the  as- 
sumption of  the  temperature  of  subterranean  fusion  being  8000.° 
Fahr.,  considers  that  the  thickness  of  the  film  which  separates 
us  from  the  fiery  ocean  beneath  would  be  about  81  miles. 

Even  assuming  a  thickness  of  50  miles,  so  as  to  make  still 
greater  allowance  for  the  increased  difficalty  of  fusion  under 
heavy  pressure,  the  thickness  of  the  crust  would  only  form  one- 
eightieth  part  of  the  radius  of  the  earth ;  or  if  we  represent  the 
earth  by  a  globe  18  feet  in  diameter,  the  crust  would  be  one 
inch  in  thickness,  while  the  difference  between  the  polar  and 
equatorial  diameters  would  be  half  an  inch. 

In  such  a  case,  the  elevation  or  wearing  away  of  continents 
such  as  are  at  present  in  existence,  rising,  as  some  of  them  do, 
nearly  a  quarter  of  a  mile  on  an  average  above  the  mean  sea- 
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level,  woald  cause  a  great  distarbance  in  the  eqailibriam  of  tiie 
crust,  si^cient  to  overcome  considerable  resistance  in  its  at* 
tempts  to  regain  a  state  of  equilibrium  bj  a  movement  over  its 
fluia  nucleus. 

Whether  the  thickness  of  the  earth's  crust  was  not  in  early 
geological  times  less  than  at  present,  so  as  to  render  it  more  sus- 
ceptible of  alterations  in  position — ^whether  the  spheroid  of  the 
fluid  mineral  nucleus  corresponds  in  form  with  tne  spheroid  of 
water  which  gives  the  general  contour  of  the  globe— whether  or 
no  there  are  elevations  and  depressions  upon  the  nucleus  corres- 
ponding to  some  extent  with  the  connguration  of  the  outer 
crusty  and  whether  the  motion  of  the  crust  upon  it^  besides  effect- 
ing climatal  changes,  might  not  also  lead  to  some  elevations 
and  depressions  of  the  land,  and  produce  some  of  the  other  phe- 
nomena mentioned  by  Sir  Henry  James,  are  questions  which  I 
will  leave  for  others  to  discuss. 

My  object  is  simply  to  call  attention  to  what  appears  to  me 
the  fact,  that  if,  as  there  seems  reason  to  suppose,  our  globe  con- 
sists of  a  solid  crust  of  no  great  thickness  resting  on  a  fluid  nu- 
cleus, either  with  or  without  a  solid  central  core,  and  if  this 
crust,  as  there  is  abundant  evidence  to  prove,  is  liable  to  great 
disturbances  in  its  equilibrium,  then  it  of  necessity  follows  that 
changes  take  place  in  the  position  of  the  crust  with  regard  to 
the  nucleus,  and  an  alteration  in  the  position  of  the  axis  of  ro-. 
tation,  so  far  as  the  surface  of  the  eartn  is  concerned,  ensues. 

Without  in  the  slightest  degree  undervaluing  other  causes 
which  may  lead  to  climatal  changes,  I  think  that  possibly  we 
may  have  here  a  vera  causa  such  as  would  account  for  extreme 
variations  from  a  tropical  to  an  arctic  temperature  at  the  same 
spot,  in  a  simpler  and  more  satisfactory  manner  than  any  other 
hypothesis. 

The  former  existence  of  cold  in  what  are  now  warm  latitudes 
might,  and  probably  did  in  part,  arise  from  other  causes  than  a 
change  in  the  axis  of  rotation,  but  no  other  hypothesis  can  well 
account  for  the  existence  of  traces  of  an  almost  tropical  vegetation 
within  the  arctic  circle. 

Of  the  former  existence  of  such  a  vegetation,  the  evidence, 
though  strong,  is  not  conclusive.  But  if  the  fossil  plants  of 
Melville  Island,  in  fat.  75^  N.,^  which  appear  to  agree  generical- 
Iv  with  those  from  the  English  coal-measures,  really  grew  upon 
the  spot  where  they  were  now  discovered,  they  seem  to  afford 
conclusive  evidence  of  a  change  in  the  position  of  the  pole  since 
the  period  at  which  they  grew,  as^such  vegetation  must  be  con- 
sidered impossible  in  so  high  a  latitude. 

The  corals  and  Orthoceratites  from  Griffiths  Island  and  Com- 
wallis  Island,  and  the  Liassic  Ammonites  from  Point  Wilkie, 

•  LyoU, '  Frincipkt  of  Ckology/  185t,  p.  88. 
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Prince  Patrick's  Island,  tell  the  same  story  of  the  former  exist- 
ence of  something  like  a  subtropical  climate  at  places  at  present 
well  within  the  arctic  circle. 

To  use  the  words  of  the  Bev.  Samuel  Haughton,*  in  describ- 
ing the  fossils  collected  by  Sir  F.  L.  McClintock,  ^'  The  discov- 
ery of  SQch  fossils  in  mtu^  in  76"^  N.  latitude,  is  calculated  to 
throw  considerable  doubt  upon  the  theories  of  climate,  which 
would  account  for  all  past  changes  of  temperature  by  changes 
in  the  relative  position  of  land  and  water  on  the  earth's  surface ;" 
and  I  think  that  all  geologists  will  agree  with  this  remark,  and 
feel  that  if  the  possibility  of  a  change  in  the  position  of  the 
axis  of  rotation  of  the  crust  of  the  earth  were  once  admitted, 
it  would  smooth  over  many  difficulties  they  now  encounter. 

That  some  such  change  is  indeed  taking  place  at  the  present 
moment  may  not  unreasonablv  be  inferred  from  the  observations 
of  the  Astronomer  Boyal,  who,  in  his  Beport  to  the  Board  of 
Visit6rs  for  1861,  makes  use  of  the  following  language,  though 
"  only  for  the  sake  of  embodying  his  description  of  the  observed 
facts,"  as  he  refers  the  discrepancies  noticed  to  ^*  some  peculiaritv 

of  the  instrument The  transit  circle  and  collimators  still 

present  those  appearances  of  agreement  between  themselves  and 
of  change  with  respect  to  the  stars  which  seem  explicable  only 
on  one  of  two  suppositions — that  the  ground  itself  shifts  with 
respect  to  the  general  earth,  or  that  the  axis  of  rotation  changes 
its  position." 


Abt.  XXVIIL— Om  Fluorescence ;  by  J.  Eneu  LoughliK, 
Philadelphia. 

In  the  year  1845,  Sir  J.  Herschel  published  two  papers  in  the 
*  Philosophical  Transactions,'  on  what  he  termed  the  epipolio 
dispersion  of  light.  His  researches  were  made  upon  sulphate 
of  quinia  and  other  organic  substances,  from  which  researches 
he  deduced  the  conclusion  that  the  colors  came  from  the  surface 
of  the  liquid  at  which  the  light  entered,  and  that  a  ray  of  light 
having  once  passedthrough  such  a  stratum  has  lost  the  power  of 
reproducing  the  same  eflfect.  Sir  D.  Brewster,  in  1846,  in  a 
paper  read  before  the  Boyal  Society  of  Edinburgh,  drew  atten- 
tion to  a  similar  phenomenon  in  a  solution  of  the  green  principle 
of  leaves,  and  disproved  the  ideas  of  Sir  J.  Herschel,  by  show- 
ing that  the  light  was  dispersed  not  merely  at  the  surface,  but 
for  a  long  distance  within  the  fluid.  In  1852,  the  subject  was 
taken  up  by  Mr.  Stokes  of  Cambridge,  and  by  him  ably  dis- 
cussed.    He  examined  many  organic  substances  and  arrived  at 

*  Jonrnal  of  the  Royal  Dublin  Society,  toL  i,  p.  244. 
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several  valuable  condusions.    He  was  tbe  first  to  examine  the 
fluoreseent  nature  of  glass  colored  by  ozyd  of  nraniam. 

In  June  of  the  present  year,  I  oommenced  a  series  of  experi- 
ments upon  the  tinctures  and  infusions  of  the  leaves,  barks,  and 
roots  of  various  plants.  A  beam  of  sunlight  was  tbe  aeent  em- 
ployed for  illumination.  Tbe  apparatus,  that  of  Pro£^Stokea 
Of  the  specimens  examined,  those  worthy  of  note,  widx  their 
results,  are  given  in  the  following  table: 


Tinct.  of  Qoaisia  root, 

"  Veratnim  ?iride  leaves, 

^  Aoontta  root, 

•*  Opium, 

^  Belladonna  leaves, 

**  Stramonium  leaves, 

^  Nuz  vomica  root, 


light  green. 

greeniBh-yellow. 

orange-yellow. 

greeuish-yellow. 

yellowiah-green. 

light  green. 

yellow. 


The  tinctures  were  then  deprived  of  color  by  being  filtered 
through  animal  charcoal,  the  object  being  to  remove  tne  colo^ 
ing  matter,  as  several  of  them  gave  reactions  which  were  due  to 
the  presence  of  chlorophylL  On  an  examination  they  gave  tbe 
following  results : 

Tinct  of  Quassia, 

**  Veratrum  viride, 

Aconite, 


Opium, 
Belladonna, 
Stramonium, 
Nuz  vomica, 


light  green, 
yellowish -green, 
yellowish-green, 
deep  yellow  tint, 
yellowish-green, 
light  green, 
light  green. 


Tinct.  of  Nux  vomica  deserves  more  than  passing  notice; 
when  deprived  of  color  it  gave  a  faint  green  tint  in  place  of  tbe 
original  yellow  tint.  All  the  alkaloids  of  the  above  that  could 
be  obtained  were  examined,  viz : 


Quassia,     distinct  light  green. 
Veratria,    yellowish-green, 
Aconitia,    yellowish-green. 
Morphia,    yellow. 
Narcotina,  yellow. 


Codeia,       faint  green  passing  to 

orange. 
Atropia,      yellowish  green. 
Strychnia,  faint  green  paning  to 

orange. 


The  next  step  was  the  examination  of  the  fluorescence  shown 
on  tbe  pouring  of  infusions  of  different  substances  into  water 
contained  in  a  tall  jar,  also  the  fluorescence  shown  b^  p&p^ 
saturated  with  different  infusions.  The  flame  of  burning  sul* 
phur  served  as  the  illuminating  agent.  The  intensity  of  color 
'Sraried  as  is  showa  in  the  table. 


Infusion  of  Esculin, 
'*  Cinchona, 

*'  Quassia, 


Paper, 
distinct, 
pale, 
pale, 


laqnid. 
disUneL 
distinct 
distinct 
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Pap«r. 

laqmd. 

Infiuion  of  Stramonitim, 

pale, 
iDCJistioct, 

distinct 

*"           Aoooito, 

pale. 

•*           Veratria, 

iodistiDC^ 

pale. 

Galls, 

distinct, 

distinct 

For  the  light  of  sulphur  was  then  subatituted  that  of  the  fol< 
lowing'  illuminating  agents^  alcohol  flame  colored  by  different 
fiubetances  being  u^,  with  the  accompanying  results. 

Red  by  nitrate  of  strontia,  no  action. 

Green  by  nitrate  of  baryta,  indistinct 

Yellow  by  chlorid  of  sodium,  no  action. 

Violet  by  chlorid  of  potassium,  similar  to  sulphur. 

Bed  by  carbonate  of  lithia,  indistinct 

Blue  by  blue  fire,  very  distinct 

Potassium,  distinct 

Magnesium,  no  action. 

The  infusions  of  the  above  were  spread  upon  paper  and  made 
to  receive  the  solar  spectrum.  Those  that  produced  elongation 
of  the  violet  portion  were — 

Infusion  of  Cinchona,  very  decided. 

^         Esculin,  very  decided. 

*^         Quassia,  very  distinct 

Philsds^l^  Dm.  Sth,  1866. 


Abt.  XXIX. — Note  an  Dr.  Andrews^  paper  on  ffie  OUxcial  Drift  ;^ 
by  B.  W.  HiLGARD,  Pro£  of  Chemistry,  University  of  Missis- 
sippi. 

Db.  Andrews^  interesting  paper  on  the  Drift  of  Illinois,  in 
the  January  number  of  this  Journal,  defines  in  a  precise  manner 
a  point  which  I  have  heretofore  failed  to  find  distinctly  elucida- 
ted, viz.:  the  exact  stratigraphical  relations  of  the  great  strati- 
fied deposits  of  sand  and  gravel  in  the  Northwest  to  such  as  ex- 
hibit unquestionable  evidences  of  glacier  action,  and  not  only 
those  which,  so  far  as  their  character  was  concerned,  mi^ht 
equally  as  well  be  referred  to  that  of  stranded  floes,  or  shore-ice. 
It  seemed  strange,  indeed,  that  the  former  should  be  absent, 
where  so  much  of  glacial  transporting  agency  was  apparent 

The  oecurrence  of  glacier-scored  rocks  is  likely,  in  general,  to 
be  confined  to  a  mcKierate  distance  from  the  parent  glacier. 

Apart  from  the  terminal  moraine,  we  find  them  frozen  into 
the  bottom  or  sides  of  the  glacier,  and  of  course  into  the  corres- 
ponding surfaces  of  the  iceberg  detached  from  it  They  are 
therefore  liberated  by  thawing  long  before  those  unscored  an- 

*  This  Jour.,  Jsn.  1807,  p.  16. 
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gular  blocks,  which,  by  falling  into  crevasses,  become  enclosed 
in  the  mass  of  the  glacier  without  penetrating  to  the  bottom. 
It  is  only  when  two  thick  glaciers  unite  into  one  at  a  very  acute 
angle,  that  scored  rocks  may  become  imbedded  in  the  interior 
of  the  combined  mass,  and  afterward  be  conveyed  to  considera- 
ble distances  in  an  iceberg. 

Stratification,  therefore,  must  always  be  the  criterion  between 
the  moraine  and  the  deposits  formed  of  the  ballast  dropped  by 
floating  ice,  though,  from  the  mode  of  formation,  distinct  or  con- 
tinuous stratification  could  not  be  expected  even  in  the  latter. 

Dr.  Andrews  specially  mentions  the  stratification  of  the  drift 
penetrated  in  the  Chicago  tunnel,  and  that  by  great  care  it  can 
DC  observed  in  the  greater  part  of  the  formation.  The  latter  is 
therefore  clearly  not  of  the  moraine  character — it  is  the  result  of 
the  combined  action  of  water  and  floating  ice,  as  re(juired  by 
the  hypothesis  advanced  in  the  paper  referred  to  by  him.  Nor 
does  the  occurrence  of  the  true  "  glacial  drift  "  beneath  the  strat- 
ified beds  in  any  way  detract  from  the  importance  of  the  latter, 
and  the  necessity  of  assigning  the  origin  of  their  'Hhick  masses'' 
to  a  cause  more  powerful  in  degree  and  more  widely  active,  than 
is  implied  in  the  sentence  quoted  from  Dana's  Manual. 

While  angular  blocks  do  occur  in  the  stratified  drift  of  middle 
Illinois  and  Missouri,  they,  nevertheless,  manifestly  decrease  in 
proportion  to  those  of  rounded  form,  as  we  advance  southward; 
ana  the  lithological  composition  of  the  "  Orange  Sand  "  of  the 
Southwest  is  precisely  such  as  we  should  expect  to  result  from 
the  modification,  in  proportion  to  distance  and  lower  latitude,  of 
the  agencies  to  whicn  the  stratified  drift  of  the  Northwest  seems 
to  owe  its  conformation. 

IJnhrersliy  of  Miniwippi,  Feb.  2, 1867. 


Abt.  XXX. — On  Naphtha  and  JtUuminating  Oil  from  Heavy 
California  Tar  {Maltha)  ;  by  B.  SiLLlMAN. 

Having  lately  had  an  opportunity  to  examine  a  specimen  of 
"  surface  oil,"  so  called,  from  Santa  Barbara  county,  in  Califor- 
nia, I  present  the  following  experimental  results  in  the  hope 
that  they  may  not  be  without  interest,  as  an  addition  to  our 
knowledge  of  one  extreme  of  that  class  of  hydrocarbons  which 
occur  in  nature  in  the  fluid  form,  and  of  every  density,  from 
those  which  are  but  little  lighter  than  water  down  to  the  lightest 
naphtha  found  in  a  natural  state. 

It  is  proper  to  state  that  the  chemical  examination  of  this 
sample  had  chieflv  a  technical  object,  to  prove  whether  or  not 
illuminating  oil  of  good  quality  could  be  obtained  from  the  dis- 
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tiUaticm  of  so  dense  a  body.  The  experinieDts  were  conducted 
on  quantities  of  from  five  to  ten  gallons  each.  The  orade  oil 
was  very  dark,  almost  black,  transmitting  yellow  brown  light  in 
thin  films.  At  ordinary  temperatures  (60^  £".)  it  is  a  thick,  viscid 
liquid,  resembling  coal  tar,  but  with  only  a  very  slight  odor. 

4ts  density  at  eO"*  F.  is  0980  or  IS"*  Baum4  It  retains,  me- 
chanically entangled,  a  considerable  quantity  of  water,  which  is 
neutral  in  its  reaction.  The  odor  of  sulphvdric  acid,  which  is 
very  decided  in  this  product,  as  I  have  noted  in  its  locality,  had 
entirely  disappeared  in  the  specimen  under  consideration. 

The  tar  froths  at  the  commencement  of  distillation,  from  escape 
of  watery  vapor.  It  yields  by  a  primary  distillation  no  product 
having  a  less  density  than  0-844,  or  87°  B.  at  62**  F. 

Distillation  to  dryness  produced  in  two  trials  an  average  re* 
suit  as  follows : 

Oil  having  a  density  of  '890  to  0'900,    -        -        69*82 
Coke,  water,  and  loss, 30*1 8 

100*00 

la  one  of  these  trials  the  product  was  divided  as  follows : 

Oil,  of  density  29*  B.  at  62*  (-886  sp.  gr),        -        60-0 

"         "         24-76     **     63*  (-908      •'     ),        -         17-6 

Coke,  water,  loss,  <kc,     -        -        -        .        *        82'5 

100^ 
The  coke  is  very  large  in  quantity,  strong,  and  is  a  good  fuel, 
resembling  gas-house  coke.    The  odor  of  ammonia  is  given  off 
toward  the  close  of  the  distillation. 

It  is  well  known  to  distillers  of  petroleum  that  by  the  process 
called  "  cracking,"  heavy  oils  unfit  for  illumination  are  oroken 
up  into  bodies  of  less  density,  from  light  naphtha  to  the  heavier 
illuminating  and  lubricating  oils.  This  process  is  simply  the 
application  of  a  carefully  regulated  heat  producing  a  slow  distil- 
lation. By  this  treatment  the  molecules  apparentlv  rearrange 
themselves  into  groups  of  different  density,  which  by  a  subse^ 
quent  distillation  are  divided  into  fractions  (or  '*  heaps"  as  Mr*  - 
warren  calls  them)  of  tolerably  constant  boiling  points. 

The  first  distillate,  having  a  density  of  about  '890  at  60''  F., 
treated  in  this  manner,  yielded  a  product  having  a  density  of 
about  -886  at  60®,  or  only  1^  Baum^  lower  than  before  dietilla^ 
tion.  AfWr  treatment  with  sulphuric  acid  and  soda  and  redis- 
tilling from  soda,  it  had  a  density  of  -880  at  60°  F.  Upon  re- 
distilling, 100  measures  of  this  last  distillate  yielded — 

Light  oil  having  a  density  of  about  *834  at  60^  F.,  21*58 

Heavy "  "  «        u        .qqo  "  66**  F.,  87-41 

"       **  "  «         ii         .916  «  64^  F.,  84'68 

Coke,  Ac, 6*48 

■*  - 

10000 
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In  another  experiment  andertaken  with  a  view  to  "cracking," 
&c.,  treating  ana  redistilling  with  soda,  the  products  were  as  al- 
lows, stated  in  percentages  of  the  whole  quantity  operated  oo, 
the  several  steps  being  as  before. 


Naphtha,*  «p.  gr.  about  •760  at  60*  F., 
Oil,t  "         "       -886     «      « 

♦*  44  tt  .393        tt  44 

«  44  44  .921^ 

LOM,    - 


11-S3 

66-23 

12-67 

8-56 

6-22 

100-00 

The  illaminatin^  oil  from  both  these  experiments,  after  treat- 
ment with  sulphunc  acid  and  soda  in  the  nsnal  manner,  acquired 
an  agreeable  odor,  a  light  straw^yellow  color,  and  burned  as 
well  in  a  lamp  as  good  commercial  oil. 

With  a  view  to  test  the  effect  of  heat  aided  by  pressure  in 
breaking  up  the  heayy  hydrocarbons — a  method  of  treating 
heavy  hydrocarbon  oils  patented  in  1866  by  Mr.  James  Young 
of  Glasgow — ^a  portion  of  the  first  distillate  from  the  crude  ou 
was  suqected  auring  distillation  to  a  pressure  of  ten  to  fifteen 
pounds  to  the  square  inch,  in  an  apparatus  adapted  to  the  pu^ 
pose,  the  distillate  thus  obtained  b^mg  about  the  same  density 
as  in  the  first  named  experiment,  *890  at  60"^  F. 

From  this  distillate  were  obtained,  after  the  ordinary  treat- 
ment with  sulphuric  acid  and  soda,  the  following  products: 

Light  oil,  sp.  gr.  -825  at  60^  F.,        -        -        19-2  p.  o. 
Heavy  **      «*      -886    «      "  -        -        26-86  »* 

44        44        u       .913      44       44  .  .  33.14  a 

Coke,  loss,  Ac,        -        -        ^        •        -        16-80  " 

10000 

The  illuminating  oil  from  the  last  experiment  flashed  at  80^  F. 
and  lighted  on  the  surface  at  85^  F.,  showing  the  presence  of 
naphtha  or  some  very  light  body,  the  quantit;^  of  which  cannot 
be  very  considerable.  The  light  oil  could  with  care  be  taken 
off  in  practice  without  materially  diminishing  the  yield  of  illu- 
minating oil.  It  would  be  rash  to  conclude  that  there  may  not 
be  an  important  economical  advantage  in  employing  in  the  large 
way  Mr.  Young's  method  of  treatment  under  pressure,  over  that 
of  *' cracking"  by  a  regulated  heat  alone.  It  is  highly  probable 
that  there  would  be  found  an  important  saving  of  time,  as  under 
a  regulated  pressure  and  a  corresponding  increase  of  tempera- 
ture, the  transformation  of  the  heavy  oils  into  a  mixture  of 
those  of  less  density,  will  occur  more  speedily.  The  experi- 
ments herein  mentioned  gave  nearly  the  same  result  whether, 

*  This  naphtha  caught  fire  from  a  match  at  ao  atmotpheric  temperature  of  66®  F. 
t  This  oil  flashed  at  llS®  F.  aod  ignited  at  124^  F. 
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{>re8Btir8  was  uaed  or  not;  a  certain  loss,  all  fUling  npon  the 
ighter  portions^  was  found  to  result  from  leakage  of  the  appa* 
ratus  under  pressure,  which  in  the  larger  way  of  operating  com* 
mercially  could  be  avoided. 

No  paraffine  could  be  detected  by  refrigerating  the  heavy  oils 
obtained  in  these  distillations  in  a  mixture  of  salt  and  ice.  It 
is  no  doubt  the  absence  of  this  body  from  the  series  of  products 
obtained  from  the  California  oils  generally,  that  accounts  for  the 
illuminating  oil  burning  well  at  a  density  Considerably  below 
the  commercial  standard  for  oil  obtained  from  Pennsylvania  pe- 
troleum— a  difference  enhanced  also  by  the  absence  of  any  con- 
siderable quantity  of  light  naphtha.  The  lubricating  oils  of 
this  series,  likewise  free  from  paraffine,  retain  on  this  account 
their  fluidity  at  low  temperatures. 

The  light  oils  obtained  in  this  series  of  experiments  corres* 
pond  respectively  to  12*96,  14*56  and  18*96  per  centum  of  the 
crude  oil.  The  total  commercial  products  are  about  60  per  cent 
of  the  crude  body,  which  likewise  yields  sufficient  coke  to  supply 
the  fuel  required  in  the  distillations. 

In  the  large  way,  by  returning  the  lightest  oils  to  the  heav* 
ier  portions  in  the  successive  distillations  and  employing  Mr. 
Young's  method  by  pressure,  it  is  probable  the  product  of  light 
or  illuminating  oils  may  be  raised  in  these  very  heavy  natural 
products  to  80  per  cent. 

It  is  evident  from  these  experiments  that  heavy  hydrocarbon 
oils  containing  no  naphtha  are  convertible  into  oils  of  the  naph- 
tha series  under  the  action  of  heat  by  molecular  transformations, 
the  excess  of  carbon  being  left  behmd  as  coke ;  each  successive 
distillation  eliminating  a  new  but  always  a  diminished  portion  of 
carbon. 

I  am  indebted  to  Mr.  A.  J.  Corning,  formerly  assistant  to  Mr. 
Warren,  for  conducting  this  research  under  my  direction ;  and 
to  Messrs.  Downer  and  Merrill,  of  the  kerosene  works  in  South 
Boston,  I  am  under  many  obligations  for  the  permission  to  em- 
ploy their  operative  laboratory  in  conducting  this  research.  As 
before  stated,  the  research  had  chieflj*  a  technical  object,  the 
points  of  scientific  interest  being  subordinate  in  a  great  degree. 
For  the  crude  material  operated  on  I  am  indebted  to  the  Califor- 
nia Petroleum  Company,  from  whose  estate  it  was  derived. 

Note. — In  the  number  of  this  Journal  for  May,  1865, 1  published 
the  analyses  of  a  sample  of  crude  petroleum,  believed  by  me  to 
be  from  a  well-known  spring,  called  the  "  Pico  Spring,"  in  Santa 
Barbara  county,  California.  This  sample,  as  well  as  a  subse- 
qaent  one  in  larger  quantity,  came  to  me  under  seal  from  respon- 
sible parties  and  no  question  of  its  authenticity,  until  a  very 
recent  period,  ever  reached  me.    It  is  now  confidently  asserted, 
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by  certain  mrties,  that  the  samplee  in  qnestion  were  sophisticated 
by  the  addition  of  refined  commercial  petroleum.  An  inquiry 
instituted  privately  by  me  has  elicited  from  the  parties  immedi* 
ately  concerned  in  its  transmission  only  an  emphatic  denial  of 
the  charge  of  falsification,  and  if  any  such  frand  has  been  per- 
petrated I  am  well  persuaded  that  the  responsibility  falls  else^ 
where.  My  investigations  in  this  direction  are  unrelaxed,  and 
the  truth  cannot  remain  long  concealed. 

New  HaTen,  January  14th,  1867. 


SCIENTIFIC    INTELLIGENCE. 

I.   CHEMISTRY  AXD  PHYSICS. 

1 .  On  the  influence  of  the  aheorpiion  of  heat  vpon  the  formation  ef 
dew, — The  long  pending  controversy  between  Magnus  and  Tyndall  in  re- 
lation to  the  absorptive  power  of  aqueous  vapor,  appears  to  have  been 
brought  to  a  conclusion  by  an  experiment  of  Magnus  based  apon  the 
principle  of  the  equality  of  the  radiating  and  absorbing  powers  of  bodies. 
The  apparatus  employed  consisted  of  a  horizontal  brass  iabe,  which 
could  he  heated  red  hot  by  means  of  a  row  of  burner*,  and  served  to 
conduct  the  ga^es  and  vapors  to  be  examined.  One  end  of  thiA  tube  was 
turned  up  vertically  so  as  to  form  the  radiating  jet  of  gas  or  vapor; 
the  other  was  connected  with  a  bellows,  while  by  means  of  interposed 
branched  tubes  aud  other  apparatus  the  air  driven  through  could  be  pre- 
viously diled  or  passed  through  water  at  a  known  temperature :  finally, 
pure  aqueous  vapor  could  be  employed  to  form  a  jet  without  admixture 
of  air.  A  thermometer  was  suspended  over  the  jet  so  that  its  tempera- 
ture could  be  determined  with  sufficient  accuracy.  The  heat  radiated 
from  the  jet  of  gas  or  vapor  was  allowed  to  fall  upon  one  surface  of  a 
thermo-pife  provided  with  conical  reflectors  and  placed  within  a  double 
chest  of  card-board.  The  effect  produced  by  the  radiation  of  heat  from 
other  sources  than  the  jet  of  gas  or  va|)or  was  compensated  by  placing 
a  aecond  and  precisely  equal  source  of  heat  upon  the  other  side  of  the 
thermo-pile.  With  this  arrangement  a  jet  of  dry  air  produced  by  radiation 
a  deviation  of  the  galvanometer  which  amounted  to  only  three  divisions 
of  the  scale.  When  the  air  wiis  passed  through  water  the  deviation  re- 
xnained  almost  the  same.  When  dry  carbonic  acid  gas  was  passed 
through  the  hot  brass  tube  the  deviation  amounted  to  100-120  divisions, 
and  common  illuminating  gas  gave  nearly  the  same  deviation.  When 
air  was  passed  through  water  heated  to  60^-80*  0.  the  deviation  rose 
to  ^0,  but  very  gradually,  while  the  deviations  produced  by  carbonic  acid 
and  illuminating  gas  were  sudden,  and  rapidly  rose  to  their  maxima. 
When  the  water  boiled  so  as  to  produce  clouds  in  the  jet  of  air  the  de- 
viation exceeded  100  scale  divisions,  and  the  same  result  took  place  when 
BO  jet  of  air  was  forced  through  but  the  steam  alone  formed  vesicular 
vapor.  When  no  vesicular  vapor  was  present  the  galvanometer  gave  no 
greater  deviation  than  20,  no  matter  bow  mnch  steam  might  be  present 
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The  greiiter  deflation  ioTariably  McompADied  the  formaiioD  of  ▼esieolar 
vapor.  From  these  ezperimeDU  Magnus  oonoludes  that  transparent  or 
proper  aqueous  vapor  has  a  radiating  and  absorbing  power  but  little 
greater  than  that  of  air,  and  oonsequentlj  that  the  absorptive  power  of 
air  which  contains  transparent  vapor  differs  but  little  from  tliat  of  dry 
air.  In  conclusion  the  author  brings  forward  an  argument  based  upo» 
the  formation  of  dew.  If  aqueous  vapor  were  as  g^  aa  absorbent  of 
heat  as  Tyndall  supposes,  dew  could  never  be  formed  at  all,  since  the 
vapor  necessary  for  its  formation  would  form  a  covering  over  tlie  surface 
of  the  earth  and  prevent  radiation.  In  the  tropics,  where  the  atmos- 
phere  is  loaded  with  moisture,  the  dew  is  very  heavy.  If  the  vapor  of 
water  possessed  as  high  an  absorptive  power  as  Tyndall  attribates  to  it, 
only  a  small  portion  of  the  heat  radiated  from  the  earth  covid  reach  the 
clouds,  and  the  effect  of  clouds  in  preventing  the  formatio»  of  dew  could 
not  be  explained.  The  cqnclusions  of  Frankland  in  regard  to  the  ice 
period,  and  of  Tyndall  for  certain  climatic  phenomena,  based  upon  the 
absorptive  power  of  aqueous  vapor,  remain  unchanged  if  we  substitute 
vesicular  vapor.  The  author  further  cites  the  experiments  of  Cooke  and 
Secohi  in  regard  to  the  absorption  pi  light  by  aqueous  vapor  as  shown 
by  the  spectroscope,  a  few  dark  lines  being  produced  whico  scarcely  d>* 
mittith  die  total  intensity  of  the  light — Po^g*  Ann-y  czxvii,  618. 

w.  o. 
2.  On  some  new  forme  of  eleetrieal  apparatue, — ^TdPLsa  and  Holts 
have  described  independently,  but  at  about  the  same  time,  new  forms  of 
electrical  machines  which  may  be  regarded  most  simply  as  rotating  elec* 
trophori.  Tdpler*s  machine,  which  is  the  simpler  of  the  two,  consists 
essentially  of  a  circular  plate  or  disc  of  thin  vulcanized  rubber,  gutU 
percha  or  glass,  mounted  upon  a  vertical  axis  and  caused  to  ro^^  rapidly 
by  means  of  a  band  and  wheel.  The  disc  is  coated  upon  each  side  witk 
two  segments  of  tin  foil,  a  free  space  being  left  between  the  negments, 
while  the  coatings  are  connected  over  the  edge  of  the  disc  by  strips  of 
foil.  A  piece  of  hard  rubber  forming  a  s^ment  of  a  circle  is  then  ex- 
cited by  friction  and  placed  near  and  parallel  to  the  lower  coated  surfiKsea 
of  the  revolving  disc.  This  lower  surface  becomes  electrical  by  indiKS» 
tion,  the  opposite  electricity  being  driven  over  the  edge  to  the  upper  sur- 
&ce  of  the  plate.  As  the  plate  revolves,  one  under  segment  of  tin  foil 
is  removed  from  the  inductive  action  of  the  excited  surtece,  and  the  sec- 
ond becomes  parallel  to  it,  when  the  free  electricity  is  decomposed  as 
before.  Two  isolated  conductors  are  placed  above  and  parallel  to  the 
disc,  and  each  carries  at  one  end  a  light  spring  or  strip  of  tin  foil  which 
rests  upon  the  upper  surface  of  the  disc  The  two  strips  are  so  arranged 
that  as  the  disc  revolves  one  strip  is  iust  leaving  a  segment  of  tin  foil  as 
the  other  is  brought  into  contact  with  it.  In  this  manner  the  electricity 
driven  to  the  upper  surface  is  first  carried  off  by  one  conductor,  while  the 
electricity'  retained  upon  the  lower  surface  at  first,  as  the  plate  revolves, 
passes  to  the  upper  surface  and  is  drawn  off  by  the  second  conductor. 
The  same  process  then  takes  place  with  the  second  coating,  and  so  on 
alternately.  It  will  be  seen  that  so  far  the  apparatus  is  exactly  equiva- 
lent to  an  electrophorus,  and  that  the  action,  though  powerful  at  first, 
must  diminish  rapidly  as  the  inductor  loses  electricity.    To  remedy  this 
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difficulty  a  second  but  fttnaller  disc  of  glaaft  is  placed  on  the  same  axis, 
coated  with  tin  foil  in  the  same  manner  and  provided  with  a  similar  in* 
ductor  and  similar  conductors.  This  second  inductor  is  connected  with 
one  pole  or  conductor  of  the  upper  and  larger  plate.  Of  the  two  similar 
conductors  belonging  to  the  lower  plate,  one  is  connected  with  the  earth 
while  the  other  is  connected  with  the  inductor  of  the  upper  plate.  In 
this  manner,  as  the  discs  rotate,  the  earth  furnishes  a  constant  supply  of 
electricity,  and  the  action  of  the  machine  is  remarkably  powerful,  lloita's 
machine  depends  upon  similar  principles,  but  could  hardly  be  made  in* 
telligible  without  figures.  Several  of  them  have  already  arrived  in  this 
country.  A  simpler  form  of  apparatus  of  the  same  kind  has  since  been 
described  by  Bertzch*  All  these  instruments  appear  to  be  very  much 
more  powerful  than  plate  electrical  machines  of  the  same  size,  and  they 
have  the  advantage  of  working  with  but  a  small  application  of  force.— 
Fogg,  Ann,,  cxxv,  400  *,  also  Hoitz  in  Pogg.  ^nn,^  cxxvii,  820 ;  Bertzch 
in  Cosmos^  No.  7,  1866.  w.  o. 

3.  On  nitrites  of  cobalt  and  nickel. — 0.  L.  Erdmasn  has  described  a 
series  of  double  nitrites  which,  while  not  wanting  in  interest  from  a 
theoretical  point  of  view,  are  of  some  importance  in  analytical  chemistry. 
Nickel  gives,  with  potash  and  nitrous  acid,  a  soluble  double  salt^  crystal* 
lizing  in  browni»h-red  octahedrons  and  having  the  formula  2KO,N03-|* 
NiO.NO,,  as  already  found  by  Lang  and  Rammelsberg.  When  a  solu- 
tion of  this  salt  is  mixed  with  one  of  chlorid  of  calcium,  or  when  nitrite 
of  potash  is  added  to  a  solution  containing  both  nickel  and  calcium,  a 
yellow  crystalline  precipitate  is  formed  which  is  very  slightly  soluble  in 
cold  but  much  more  soluble  in  hot  water.  The  solution  is  green,  but  the 
a>ilt  is  always  more  or  less  decomposed.  When  the  salt  is  formed  slowly 
it  crystallizes  in  well-defined  regular  octahedrons.  Its  constitution  is 
represented  by  the  formula 

NiO)  , 
CaO,NO,+NiO.N03+KO,N03  or  CaO  V  8NO3. 

The  corresponding  barium  salt  has  been  described  by  Lang.  It  is  also 
very  slightly  soluble  in  water,  and  crystallizes  in  microscopic  cubes  with 
octahedral  faces.  The  strontium  salt  forms  reddish-yellow  crusts  con- 
sisting of  microscopic  cubes.  Cobalt  forms  precisely  analogous  com- 
pounds. The  triple  nitrite  of  cobalt,  potash  and  lime,  forms  a  black- 
green  crystalline  precipitate.  The  salts  of  cobalt  with  barium  and  stron- 
tium, have  a  still  more  beautiful  green  eolor,  but  like  the  calcium  salt 
are  decomposed  by  washing.  The  ammonia  nitrite  of  nickel,  which 
Erdmann  terms  nitrite  of  diamin-nickel,  forms  small  clierry-red  brilliant 
crystals  having  the  formula  SNHj.NiO, NO3,  and  easily  decomposed. 
Fischer*s  nitrite  of  cobali  and  potash,  which  according  to  Stromeyer  has 
the  formula  Co203.2N03-f-3KO, NO3,  is,  according  to  Erdmann,  a 
mixtjure  of  two  different  salts,  one  of  which  is  formed  in  an  acid  and  the 
other  in  a  neutral  solution.    The  salt  formed  in  a  neutral  solution  has 

the  formula   g^Q   [  6NO3+HO.    It  is  a  yellow  crystalline  powder 

composed  of  microscopic  cubes.  The  author  has  satisfied  himself  that 
no  absorption  of  oxygen  takes  place  during  the  formation  of  this  salt, 
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and  coBseqaently  that  the  cobalt  »  present  a«  protoxyd,  and  not  as 

aeaqnioxyd  as  Stromeyer  supposed.    The  salt  is  insoluble  in  cold  water, 

bat  dissolves  in  boiling  water  with  a  red  color.     When  a  solution  of 

chlorid  of  cobalt  is  acidulated  with  acetic  acid  and  then  a  solution  of 

nitrite  of  potash  added,  a  yellow  precipitate  of  a  brighter  color  than 

that  of  the  last  mentioned  salt  is  formed.     If  the  quantity  of  acetic 

acid  is  small  the  solution  gradually  becomes  less  acid  apd  finally  weakly 

alkaline.    The  first  mentioned  salt  is  then  deposited,  so  that  in  analyses 

the  substance  weighed  is  usually  a  mixture  of  the  two  salts.    The  salt 

2Ck)0  ) 
precipitated  from  an  acid  solution  has  the  formula  ^^^   >  fiNOg-f-SHO, 

2CoO) 
which  may  perhaps  be  written  more  correctly  8K0  >  6NO3-I-2  aq.    The 

HO  ) 

2C0O      ) 
corresponding  ammonia  salt  has  the  formula  8NH^0  >  6N034*2aq, 

HO  ) 
and  consists  of  microsoopio  onbes  slightly  solnble  in  cold  water  with  a 
yellow  color.  When  a  solution  of  ehlorid  of  cobalt  is  heated  with  much 
aal-ammoniac,  and  then  with  a  solution  of  nitrite  of  potash,  a  yellow 
precipitate  is  formed  in  brilliant  micaceous  scales,  while  the  liquid  be- 
comes strongly  acid  and  evolves  nitrous  acid.  The  mother  liquor  after* 
ward  deposits  brown  crystals.  The  yellow  salt  appears  not  to  have  a 
constant  composition,  but  the  brown  compound  is  easily  purified  by  re- 
crystallization ;  it  has  the  formula  2NH3.C09O3,3NO3-fK0,N03, 
With  nitrate  o^f  silver  this  salt  gives  a  yellow  or  orange  precipitate  which 
has  the  formula,  2NH3.Co,03,3N03-f AgO,NO,.  The  author  de^ 
acribes  a  corr^ponding  ammonium  salt  isomorphons  with  the  potassium 
compound.  When  a  solution  of  chlorid  of  cobalt  is  heated  with  an  ez« 
cess  of  a  mixture  of  ammonia  and  nitrite  of  potash,  the  solution  absorbs 
oxygen  on  standing  and  becomes  darker,  depositing  finally  bright  brown* 
iah-yellow  leaf  like  crystals  which  are  with  difficulty  soluble  in  cold 
water  but  dissolve  pretty  easily  in  hot  water,  and  crystallize  from  the 
solution  in  the  form  of  brilliant  deep  yellow  fiat  needles  or  leaves.  This 
compound  has  the  formula  8NH3  .G09O3, 3NO3,  and  appears  to  be  the 
nitrite  of  the  base  dNH3.Co203,  the  sulphite  of  which  was  described 
by  Eftnzel. — Journal /ur  prait.  Chemie^  xcvii,  385.  w.  o. 

4.  On  the  synthesis  of  alcohols  by  means  of  chlorinated  ethers.-^ 
LisB£N  has  studied  the  action  of  zinc-ethyl  upon  the  chlorinated  etherS| 
and  has  obtained  results  of  great  interest  closely  connected  with  those  of 
Frankland  on  the  structure  of  the  organic  acids.    By  the  action  of  zino- 

€/  H  CI    ) 
ethyl  upon  bichlor-etber,  ^j^u^    ^  f  ^>  Lieben  and  Bauer  had  already 

obUined  ethylo-chlor-ether,  ^aH3.Cl.|aHj  )  ^     ^^  ^^^  ^^^.^^  ^^ 

concentrated  iodhydric  acid  upon  this  body  the  chlorine  is  in  a  great 
measure  replaced  by  hydrogen,  iodine  is  set  free  and  a  heavy  oil  is  formed 
containing  iodid  of  ethyl,  ethylated  chlor-ethyl,  and  ethylated  iodid  of 
eUiyl.  Ethylated  iodid  of  ethyl  has  the  constitution  and  boiling  point 
of  WurU's  iodid  of  butyl.    With  acetate  of  silver  it  yields  ethylated 
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acetate  of  ethyl  and  batylene.  EUiyUted  aoeUte  of  ethjl,  by  boiliqg 
with  eoscentrated  caiMtio  potash  yields  ethylated  alcohol,  which  has  the 
properties  of  the  buiylalcohol  obtained  by  Wortz  from  t)ie  fusel  oil  of  beei 
aogac  Liebeo  thinks  it  probable,  however,  that  this  body  is  only  isomerio 
with  butyl-alcohol  and  is  identical  with  butylene-hydrate.  By  the  ac- 
tion of  iodhydric  acid  upon  biethylated  ether,  €JaH3.€aH,.€,H4  )  ^ 

Lieben  has  obtained  biethylated  iodid  of  ethyl,  from  which  it  is  probable 
Ibat  biethylated  ethyl-alcohol  will  be  obtained.  This  would  be  a  second- 
ary or  tertiary  alcohol  isomeric  with  normal  butyl  alcohol.  The  author 
promises  a  continuation  of  these  researches  which  can  hardiv  fiul  to  re- 
sult in  the  formation  of  a  great  number  of  new  alcohols  witb  their  oor- 
Mspondiog  acids. — SiUungther.  dtr  Wimer  Acad.^  liv,  226,  quoted  in 
Chem.  CentralMaU,  No.  1,  1867.  w.  o. 

5.  Orapkitoidai  Bcron^  a  compound  of  aluminum. — St.  Clairb  Dk- 
TiiLX  4M>maiunicated  to  the  French  Academy  at  its  session  on  the  2  let  of 
January  the  fact  that  in  connection  with  Wdhler  he  had  recently  asoer- 
laiaed  that  the  variety  of  boron  called  graphitoidal,  originally  described  by 
them,  was  not  pure  boron,  but  a  definite  compound  of  boron  with  alumi- 
num. It  is  formed  in  the  preparation  of  crystallised  boron  by  mean*  of 
aluminum,  especiaiiy  when  the  temperature  is  not  sufficiently  high.  This 
aluninic  borid  crystallises  in  very  fine  hexagonal  plates,  of  the  color  of 
pale  copper,  as  perfectly  opaque  and  possesses  a  metallic  luster.  According 
to  W.  H.  Miller  these  plates  belong  to  the  monoclinic  system.  Heated 
in  the  air,  it  does  not  bum,  but  is  blued  like  steel.  In  chlorine  it  burna 
forming  aluminio  and  boric  chloride.  It  is  slowly  soluble  in  hot  concen- 
trated «hl«rhf dric  acid,  and  in  a  hot  solution  of  sodic  hydrate,  evolving 
hydrogen,  [n  very  strong  nitric  add  it  dinsolves  easily.  -  The  addition 
of  ammonte  carbonate  to  this  solution  precipitates  a  basic  aluminic  borate. 
In  the  analysis  the  boric  acid  was  expelled  from  this  precipitate  by  fluo- 
hydrio  acid,  and  then  the  fluorine  by  sulphuric  acid.  Two  analyses  gave 
64*02  and  54*01  per  cent  respectively  of  aluminum,  corresponding  to 
the  forratila  km^.-^VImtiiuU,  1867,  p.  27. 

6.  TuU  for  glueom. — Bbauk  uses  a  solution  of  picric  acid  in  260 

tarts 'Of  water.  The  glucose  solution,  containing  a  little  caustic  soda,  is 
eated  to  90*,  a  few  drops  of  the  picric  solution  are  added,  and  the  whole 
raised  4o  ebullition ;  the  presence  of  glucose  is  indicated  by  a  blood-red 
ooloration  due  to  the  production  of  picramic  acid.  Cane  sugar  does  not 
produce  this  change. — J,  pr,  Ck,^  zcvi,  411. 

Franqui  and  deVyvere  modify  Bdttger's  test  by  using  an  alkaline  solu- 
tion of  tae  bismuthic  oxyd.  It  is  prepared  by  precipitating  bismuthic  ni- 
trate by  a  large  excess  of  potash,  and  adding  gradually  to  the  mixture, 
moderately  heated,  a  solution  of  tartaric  acid ;  the  precipitate  dissolves 
completely,  even  before  the  liquid  becomes  neutral.  If  a  few  drops  of  this 
reagent  be  added  to  diabetic  urine,  and  the  whole  be  boiled,  the  liquid 
speedily  becomes  black  and  throws  down  a  depoeit  of  metallic  bismuth. — 
/otcr.  Med.  Brux.,  1866,  869. 

7.  HydrocarboM  from  animal  faU, — Warrbn  and  Store  a  have  ex- 
amined the  products  resulting  from  the  destructive  distillation  of  a  lima 
aoap,  produced  by  the  siqionifioatioii  of  ^  menhaden  oil,**  from  the  Alofa 
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menhnden.  The  emit  htdfocarbont  thus  obtained  were  distilled  in  a  ear* 
rent  of  steam,  the  distillate  treated  with  snlpharic  aeid  and  soda,  and  again 
distilled.    The  rectified  prodact  **  se  closely  resembled  refined  coal  oil  and 

Ctroleura  in  odor,  color,  and  illnminating  properties,  that  it  could  hardljr 
distinguished  from  these.*'  Their  special  investigation,  however,  was 
confined  to  the  naphtha  obtained  from  the  crude  prodact  by  Warren's 
prooess  of  fractional  condensation ;  indicating  by  this  name,  all  those  hy- 
drocarbons which  passed  the  hot  condenser  at  220*  C.  By  repeated  dis- 
tillations of  this  sort,  occupying  nearly  a  year,  sitteen  bodies  of  constant 
boiling  point  were  obtained,  belonging  to  several  seriea^  To  the  bydrid 
series  (€)nH2n+2)  ^^®  hydrids  of  amyl,  caproyi,  oenanthyl  and  capryl ;  to 
ethylene  series  (^.H^m)  amylene,  caproylene,  osnanthylene,  caprylem^f 
pelargonene,  rutyiene,  margarylene,  laurylene ;  and  to  the  benzole  series 
(C^aHjn.q)  benzole,  toluole,  xylole,  isocumole.  23*5  percent  consisted  of 
isoenmole  and  rutyiene;  13*8  per  cent  of  xylole;  12*0  per  cent  of  cap- 
rylene  and  hydrid  of  capryl;  and  10*2  per  cent  of  margarylene.  Tb% 
importance  of  this  research  in  relation  to  the  geological  production  of 
petroleum  is  at  once  evident — Mem.  Am,  Aead,^  new  series,  ix,  177. 

8.  Naphtha  frwfi  Bangcon  petroleum. — Warrbn  and  Storbb  comma- 
nicate  also  the  resnit  of  the  examination^  by  fractional  condensation,  of 
the  naphtha  from  Rangoon  petroleum.  Owing  to  the  Hmlted  supply  of 
material  in  their  hands,  they  regard  their  results  as  only  partially  com- 
plete. Of  the  hydrid  series  they  assume  the  presence  in  this  naphtha  of 
the  hydrids  of  csnanthyl,  capryl,  and  pelargonyl ;  of  the  ethylene  series, 
they  obtained  rutyiene,  margarylene,  laurylene,  cocinylene,  and  probably 
pelargonene  \  and  of  the  benzole  series  they  regard  the  presence  of  xylole 
and  isocumole  as  probable. — Mem.  Am.  Aead.^  new  series,  ix,  208. 

9.  Synthesis  of  petroleum. — Bbrtrslot  has  recently  raised  the  ques- 
tion whether  the  hydrocarbons  found  so  abundantly  in  many  places  may 
not  be  of  inorganic  origin.  How  otherwise  can  their  presence  in  volcanic 
Tapors  and  even  in  meteorites  be  accounted  for  ?  Without  presuming 
to  decide  the  matter,  he  thinks  it  of  interest  to  show,  from  his  recent 
researches,  how  such  compounds  could  be  formed  from  purely  inorganic 
materials.  If  we  admi^  that  the  alkaline  metals  may  exist  in  the  earth's 
interior,  a  hypothesis  by  no  means  improbable,  the  production  of  these 
hydrocarbons  necessarily  follows.  For  by  the  action  of  these  alkaline 
metals  upon  carbonates,  Berthelot  has  shown  that  acetylids  result ;  as  for 
example  from  calcic  carbonate,  is  produced  calcic  acetylid  (^.^a).  By 
the  action  of  water  upon  these  compounds  free  acetylene  is  evolved ;  thus 
^a'®*"l"(^a^)2=^^2^2't"^*^a^2  '  ^"^  under  the  conditions  of  pret- 
Biire  and  temperature  there  existing,  the  acetylene  would  at  once  be  con- 
densed, forming  the  benzole  series;  {^2^2)s^^^9^%  ^^  benzole.  But 
Ijrom  the  action  of  steam  upon  the  alkaline  metals,  hydrogen  would  be 
evolved ;  and  this  hydrogen,,  being  condensed  with  the  acetylene,  would 
produce  the  ethylene  series  (€^112+^2=^^2^4) »  ^'  ^^^^  *^^  hydrid 
series  (£2^2'^^^^^^ 2^ 6  ^thylic  hydrid),  ail  of  which  series  occur  in 
natural  hydrocarbons.  *' We  can  thus  conceive  the  production  by  a 
purely  mineral  method  of  all  the  natural  hydrocarbons.  The  interven- 
tion of  heat,  water,  and  alkaline  metals, — lastly  the  tendency  of  the  Mr- 
bides  to  unite  together  so  as  to  form  matters  more  condensed, 
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lo  aooooDt  for  the  fortnAtiao  of  thete  corioiM  eompovBda.    This  fonsik 
tioB  can  also  be  effected  in  a  eontinaona  manner  since  the  reactions 
which  produce  it  are  inceisantJy  renewed." — Ann.  Ch.  Phyi^  December, 
1866. 

10.  Silvering  upon  glass, — Hairing  occasion  recently  to  siWer  some 
thin  microscopic  glass,  several  processes  were  tried  with  indifferent  successi 
until  finally  I  hit  upon  Bothi»'s  method  as  modified  by  Bottger  (J.  pr.  CL, 
icii,  494)  which  afforded  most  excellent  results.  Its  simplicity,  economy, 
and  satisfactory  performance  induce  me  to  reprodnoe  it  here. 

7*8  grams  of  argentic  nitrate  are  dissolved  in  60  cc.  of  water  and  the 
solution  is  divided  into  two  equal  portions.  A  solution  of  8*1 1  grams 
potassio-sodic  tartrate  (Rochelle  salt)  in  1420  cc  of  water  being  brought 
to  active  ebullition,  one  of  the  above  portions  of  the  silver  solution  is 
gradually  added,  the  boiling  is  continued  8  or  10  minutes,  the  wbole  is 
allowed  to  cool  and  is  then  filtered.    This  is  the  reducing  solution. 

To  the  second  portion  of  the  silver  solution,  caustic  ammonia  is  added 
till  the  precipitate  is  almost  rediasolved,  care  being  taken  to  avoid  an  ex- 
cess, and  then  355  cc  of  water  being  added,  the  whole  is  filtered. 

To  silver  the  glass,  equal  portions  of  these  two  fluids,  thoroughly 
mixed  and  perfectly  clear,  are  poured  upon  it  After  the  lapse  of  about 
ten,  minutes,  a  most  brilliant  layer  of  metallic  silver  is  deposited,  which 
may  be  thickened  to  any  desired  extent  by  repeating  the  process.  The 
film  is  protected  by  a  layer  of  varnish.  o.  f.  b. 

11,  I^odal  figures  in  organ  pipes;  by  Dr.  August  Kundt. — In  con* 
tinning  his  acoustic  researches  (see  this  Journal,  Sept.,  1866,)  Dr.  Eundt 
has  made  some  farther  very  interesting  discoveries,  which  are  of  great 
theoretical  importance  and  very  useful  in  the  lecture  room.  First  he  sub- 
stitutes fine' ground  or  precipitated  silicic  acid  in  the  place  of  lycopo- 
dium  :  the  silica  can  be  freed  from  all  moisture  by  ignition,  is  not  acted 
upon  by  gases,  is  equally  light,  etc.  Repeating  the  experiment  reported 
in  the  September  number  of  this  Journal,  he  discovered  that  the  silica 
forms  very  thin  vertical  partitions  often  across  the  whole  section  of  the 
tube  while  vibrating,  dropping  down  at  the  close  of  the  motion,  thus 
forming  the  transverse  ripplings  there  spoken  of. 

Taking  now  an  organ  pipe — say  the  mouth-piece  of  a  common  tin 
whistle  to  which  a  clean  dry  glass  tube  is  attached  by  means  of  a  rubber 
tube — and  intonating  any  of  the  higher  tones  of  the  pipe,  and,  if  neces- 
sary, aiding  the  silica  evenly  distributed  in  the  horizontal  tube  by  a  few 
light  taps  to  follow  the  undulations  of  the  air, — we  see  a  nodal  figure  of 
great  beauty  and  distinctness  appear,  most  readily  in  a  closed,  but  also 
in  an  open,  pipe.  The  whole  pipe  is  divided  into  oval  nodal  spaces,  dis- 
tant half  a  wave-length  from  one  another,  and  between  them  we  see 
fine,  parallel  and  very  distinct,  nearly  equidistant  transverse  ripplings,  re- 
sulting from  the  transverse  walls  raised  in  the  tube  during  the  vibration. 
The  experiment  is  so  easily  repeated  (blowing  by  means  of  a  bellows  or 
even  the  mouth)  and  the  nodal  figures  so  exoeeding  beautiful  both  dur- 
ing and  after  the  intonation,  and  the  same  may  so  easily  be  preserved 
thereafter,  that  every  reader  ought  to  repeat  the  experiment.  Measuring 
the  distance  of  any  two  nodal  areas  fives  with  great  accuracy  the  hal^ 
wave-length  of  the  tone;  the  same  pipe  may  in  quick  succession — after 
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nwraly  thakiog  up  the  silica  id  the  pipe — be  made  to  give  different  tones, 
the  piteh  of  which  is  easily  ascertained  by  the  ear,  and  the  length  of 
whose  waves  is  found  to  coincide  admirably  with  the  calculation  based 
npon  the  first  determination  and  the  interval — or  the  velocity  of  sound 
and  the  number  of  vibrations.  The  known  methods  of  Hopkins,  Ednig, 
and  others,  for  representing  the  vibrations  of  the  air  in  organ  pipes  are 
very  deficient:  Kundt's  method  is  as  complete  as  it  is  simple. 

Bnt  it  shows  more  than  anticipated.  If  repeated  by  means  of  a  verti- 
cal pipe,  with  a  ffcu-Jlame  in  place  of  the  silica,  this  fiame  shows  a  cor* 
responding  stratification  in  dark  and  bright  layers — the  luminous  strata 
evidently  due  to  an  accumulation  of  carbon  particles.  The  mutual  dis- 
tance of  these  luminous  strata  is  nearly  proportional  to  the  length  of  the 
tube.  From  this  and  other  facts  Dr.  Kundt  concludes  that  the  rippling 
of  the  silica  and  the  stratification  of  the  flame  probably  are  due  to  the 
higher  or  secondary  tones  (obert&ne  of  Helmholtz)  coexisting  with  the 
one  produced,  and  whose  wave-length  is  measured  by  twice  the  distance 
between  two  consecutive  nodal  areas. 

For  farther  detail,  and  many  other  interesting  results,  we  must  refer  to 
the  paper  of  Eundt  in  Poggendorff*s  Annalen,  1866,  cxxviii,  337-^55 
and  496.  In  the  same  volume,  page  610-618,  the  same  investigator 
gives  an  interesting  method  for  the  observation  of  the  vibratory  forms  of 
plates  by  means  of  reflection.  o.  h. 

12.  Influence  of  the  interior  friction  of  the  air  on  the  transmission  of 
sound  ;  Stsvan  (Acad.  Vienna,  April,  1866). — The  analytical  results  are : 

(1.)  The  velocity  is  greater  for  the  tones  of*  higher  pitch ;  for  the 
h^hest  tones  it  only  is  one-thousandth  of  a  millimeter  [so  that  disper- 
sion of  sound  is  practically  impossible  ?]. 

(2.)  The  amplitudes  of  plane  progressive  waves  decrease  in  a  geomet- 
rical progression,  the  ratio  of  which  is  proportional  to  the  square  of  the 
number pf  vibrations.  The  amplitude  is  reduced  to  one-ninth  in  1000 
naeters  for  10,000  vibrations,  or  in  100  meters  for  30,000  vibrations  per 
second. 

(3.)  In  stable  vibrations  the  wave-length  cannot  be  greater  than  four 
tiroes  the  mean  excursion  of  a  molecule  of  the  air  (as  assumed  in  Ero- 
nig^s  theory  of  the  construction  of  gases). 

(4.)  The  amplitudes  in  stable  waves  decrease  in  geometrical  progres- 
sion of  the  time,  the  ratio  being  proportional  to  the  square  of  the  num- 
ber of  vibrations.  Thus  the  amplitudes  of  tones  of  1000,  10,000,  and 
30,000  vibrations  will  in  100,  1,  and  ^  second  be  reduced  to  one-half 
their  original  amount — Vlnstitut^  1866,  p.  271.  o.  h. 

13.  Interferential  tones, — In  May,  1866,  Stefan  communicated  to  the 
Academy  of  Vienna  some  interesting  experiments,  giving  for  tones,  the 
vibratory  motion  of  which  cannot  be  contested,  a  transformation  per- 
fectly analogous  to  the  theoretical  decomposition  of  light-waves  travers- 
ing a  quartz  crystal  in  the  direction  of  the  axes  and  producing  the  rota- 
tion of  the  plane  of  polarization. 

A  square  plate  exhibiting  two  nodal  lines  at  right  angles  will  produce 
a  more  intense  tone  if  the  two  opposite  sectors  Hiaving  the  same  motion) 
are  covered  with  a  card  of  their  own  figure  and  size :  for  then  the  parta 
Am.  Jouk.  8ci.— Sbcoitp  Saaias,  Toi*.  XXJII,  No.  ISa— Mabob,  1867. 
33 
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of  the  plate  adjaeent  to  these  will  alone  move  the  air  with  ooneordaiit 
impulses.  If  now  the  card  (or  the  plate)  be  rotated  n'  times  a  second, 
the  intensity  will  show  n'  periods  per  second ;  if  the  amplitude  of  the 
original  vibration  of  the  plate  be  a,  the  amplitude  corresponding  to  the 
rotation  of  the  card  be  a  ,  and  the  pitch  of  the  tone  of  the  plate  n,  we 
have  a-^a' &in  2n*nt,  and  hence  the  original  tone  A=asin2n9r<  becomes 

a'  a 

A=a'6in  in'ntsm  2nnt=z-^  coi2{n^nf)nt'^-coB2{fi^n*)ntj 
2  2 

that  is  two  tones  of  pitch  n— »'  and  n'\'n*  (or  a  graver  and  a  higher  tone) 
will  be  heard  instead  of  the  primary  tone  of  pitch  n. 

Thus  Stefan  found  that  a  plate  giving  the  tone  Jis^^  which  according 
to  Quincke's  table  (this  Journal,  Nov.  1866,  p.  417)  corresponds  to 
185=n  vibrations,  produces,  when  n':=10  rotations  per  second,  the  tones 
/2=:l74'6  and  ^2=196,  which  are  verj  nearly  185d=10.  Ulnstitut 
gives  jis^^  etc.,  no  doubt  by  a  mistake  in  translating  Stefan's  German 
notation. — V Institute  1866,  No.  1710,  p.  327 ;  Cosmos^  1866,  vol.  iv,  pp. 
468,  450.  o.  H. 

14.  FoueaulVs  silvered  ohjeetives  for  observations  of  the  sun. — A  very 
ingenious  method  for  close  observation  of  the  solar  disc  wa^  communi- 
cated by  Foucault  in  September,  1866.  Having  noticed  that  no  heat 
and  very  little  light  is  transmitted  through  the  thin  bright  silvering  of 
his  glasses,  he  coated  the  outer  surface  of  the  objective  of  a  refracting 
tele8cop>e  with  such  silvering,  and  found,  as  he  expected,  that  all  heat- 
rays  were  reflected,  as  also  the  greater  part  of  the  light,  so  as  to  permit 
only  a  pale  bluish-violet  to  pass  through.  LeVerrier  reported,  October, 
1866,  most  favorably  as  to  the  results  obtained  by  a  9-inch  refractor 
(equatorial).  No  heat  could  be  felt  in  the  very  focus  of  the  objective 
directed  toward  the  sun — thus  freeing  all  solar  observations  of  a  very 
great  cause  of  error.  Furthermore  only  the  ultra-red  rays  are  really  ab- 
sorbed ;  all  others  are,  as  the  prismatic  spectrum  shows,  only  diminished 
in  intensity  so  as  to  give  a  steady  (calme)  and  pure  image  of  the  sun, 
showing  all  detail  of  outline  and  color  with  excellent  definition,  and  per- 
mitting a  magnifying  power  of  800. — Vlnstitut^  1866,  pp.  281,  318; 
Cosmos,  1866,  iv,  387,  430.  o.  h. 

15.  Lead-thallium  glass  has  greater  density  and  refracting  power  than 
common  lead-flint  glass;  300  pure  sand,  200  minium,  and  335  carbon- 
ate of  thallium  (instead  of  the  usual  100  carbonate  oif  potassa),  give  a 
glass  of  density  4-235,  index  of  refraction  l'7l,  and  only  very  slight  yel- 
lowish tint     It  has  been  made  in  England. — L'lnstitut^  1866,  p.  320. 

O.  B. 

16.  Expansion  of  water  and  mercury  ;  A.  Mattuibsssn. — ^The  results 
of  this  very  elaborate  investigation  are — the  volume  of  water  at  any 
temperature  1?  C.  is  V=:a— 6<+c<*-rf/3,  the  volume  at  4*  C.  being  1 
and  the  coefficients 
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The  coefficient  of  expansion  for  a  volume  of  mercury  he  finds  from 
^ve  series  of  determinations  (per  degree  C.) 

0-0001812 
Regnault  found     0*0001815. 
— Poggendorff'^s  Annalen^  1866,  cxxviii,  512-540.  o.  h. 

17.  On  the  expansion  of  crystals, — Fizbau  has  invented  a  method  for 
the  exact  determination  of  the  coefficient  of  expansion  of  small  solids 
fonly  a  few  millimeters  thick),  and  obtained  important  results  thereby 
(Cosmos,  1865,  xxvi,  641).  The  following  is  the  substance  of  a  later  and 
more  elaborate  research  of  Fizeau. 

Let  the  coefficient  of  expansion  in  the  direction  of  the  three  axes  of 
elasticity  of  any  crystal  be  represented  by  a,  a',  a"^  then  the  expansion 
D  iD'any  direction  determined  by  the  three  angles  ^,  d',  d"^  will  be 

D=o  cos^  ^+a'  cos*  ^'+a"  cos^  d"^ 

and  the  cubical  expansion  is 

which  is  the  same  as  D  for  ^=^'=z^"=54^  41',  or  in  a  direction  at 
light  angles  to  the  surface  of  a  regular  octahedron  whose  axes  coincide 
with  the  directions  of  o,  a',  «". 

Fizeau  determines  a  for  three  temperatures  (viz.,  20^,  40^  and  60^  C.) 
from  which  he  deduces  the  value  for  a  at  any  temperature  ^,  and  also 

the  variation  of  a  for  each  degree,  that  is  —^^  which  is  a  constant 

quantity. 

He  puts  the  crystal  with  one  side  on  a  platinum  support,  and  places  a 
polished  glass  plate  above  the  upper  surface  so  as.  to  leave  a  small  inter- 
val ;  by  means  of  a  telescope  he  counts  the  number  of  fringes  passing 
beyond  certain  fixed  points  of  the  support,  these  Newtonian  rings  being 
produced  by  an  alcohol  flame  with  salt,  and  changed  by  heating  the 
whole  apparatus.  For  the  detail  of  this  method  we  must  refer  to  the 
original  paper — we  can  here  only  give  a  tabular  view  of  the  results  ob- 
tained thereby.  At  40^  G.  the  coefficient  of  linear  expansion  in  the 
direction  of  the  axis  is  a,  at  right  angles  to  the  same  o',  cubical  expan- 
sion c=a-|-2a',  A  the  variation  for  each  degree;  /  is  the  temperature  at 
which  the  body  has  a  maximum  of  density.  The  unit  of  a,  a',  o  and  A 
is  0*00000001,  or  one  hundred  millionth  of  the  unit  of  length  or  volume. 

__ 
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Senamiontite, 

ArseoioiiB  acid  (artificial) 

Spinel  (regular  system,  hence  a=:a's=a"), . 

1.  Rabj  from  Ceylon, • 

2.  Pleonast  from  Warwick, 

S.  Oabnite  from  Fahlnn, 

4.  Kreittonite  from  Siiberberg 


e 

A 

f>C. 

6889 
12378 

1-71 
2087 

1787 
1806 
1766 
1760 

r2« 

6-84 
6-19 
6*81 

It  M  evident  that  t  is  found  bj  e— A<=0;  it  thus  appears  that  the 
maximum  of  density  instead  of  being  an  exception  roaj  be  the  rule ! 
Fizeau  has  cut  a  needle  of  beryl  wherewith  he  proposes  to  verify  it — 
Poggendorff'^s  Annalen^  1866,  cxxviii,  564-589.  o.  H. 

18.  Expansion  of  a  conductor  due  to  the  galvanic  current ;  by  Er. 
EoLUND  (Swedish  Academy,  January,  1866). — When  a  current  passes 
through  a  conductor,  the  latter  is  heated  to  a  certain  temperature,  ^, 
al:K)ve  its  surroundings  and  consequently  expanded ;  but  it  may  be  ques- 
tioned whether  this  expansion  is  due  to  the  temperature  of  the  conductor, 
or  whether  it  is  greater,  so  that  the  galvanic  current  itself  produces  a  pe- 
culiar expansion  of  the  conductor  through  which  it  flows.  That  this 
last  is  the  case  ha^t  been  experimentally  demonstrated  by  Ediund.  This 
expansion  might  perhaps  be  called  galvanic  ;  the  usual,  caloric  expansion. 

He  very  carefully  measured  the  actual  expansion,  £,  of  the  conductor 
(platinum,  iron  and  brass  were  used)  and  the  corresponding  resistance  R. 
Next  he  determined  the  expansion  produced  by  heat  alone  in  the  same 
wire,  so  that  he  accurately  can  determine  the  temperature,  Tj,  of  the  con- 
ductor from  E,  considering  this  expansion  due  to  the  temperature  alone. 
Finally,  he  carefully  determines  the  influence  of  temperature  on  the  con- 
ducting power  of  the  very  same  wire;  so  that  he  can  calculate  the  tem- 
perature T^,  which  would  correspond  to  the  above  resistance  R — that  is, 
he  determines  the  actual  temperature  of  the  conductor  while  the  current 
circulates  by  the  resistance  it  offers. 

Ediund  found  T^  invariably  from  1°  to  10**  lower  than  T, — or  the  ac- 
tual expansion,  E,  of  the  conductor  is  greater  than  would  be  produced 
by  the  actual  heating,  T^,  of  the  same,  this  being  calculated  from  the 
measured  resistance,  R,  of  the  same  conductor.  The  expansion  was  not 
due  to  a  change  in  elasticity,  for  the  tension  of  the  wire  varying  from 
2^  to  3^  pounds  did  not  change  the  result.  This  galvanic  expansion  in- 
creases rapidly  with  the  intensity  of  the  current-^\>\xt  according  to  what 
law  is  still  unknown. — Poggendorff^s  Annalen,  1866,  cxxix,  16-44, 

O.  H. 

II.    MINERALOGY  AND  GEOLOGY, 

1 .  Note  on  the  use  of  the  name  JTudson-river  group :  by  F.  B.  Mkek. 
— In  the  Introduction  to  the  Illinois  Paleontology,  just  published,  Mr. 
Worthen  and  the  writer  have  some  remarks  on  the  impropriety  of  trans- 
ferring the  name  Hudson-river  group,  from  the  older  series  of  contorted 
slates  and  argillaceous  sandstones  to  which  it  was  originally  applied  (ex- 
isting  in  great  force  along  that  stream  above  the  Highlands),  to  the  more 
modem  group  composed  of  the  Lorraine  shaleSy  I^rankfort  slates^  hc^ 
with  which  the  true  Hudson-river  rocks  were  subsequently  confounded. 

Since  these  remarks  were  in  print,  I  observe  we  were  in  error  in  sap- 
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posing  that  late  investigations  had  brought  to  light  facts  casting  doubt 
upon  the  occurrence  of  the  later  types  of  fossils  along  any  part  of  the 
liudson  river,  in  other  than  the  little  isolated  masses  alluded  to  as  occu- 
pying synclinal  axes  in  the  older  rocks,  or  entangled  amongst  their  con- 
torted strata.  The  fact,  however,  that  the  more  modern  types  of  fossils 
are  not  known  to  occur  under  other  circumstances  than  those  mentioned, 
along  the  part  of  that  stream  regarded  as  the  typical  localities  of  the 
Hudson-river  group  and  lying  mainly  between  the  Highlands  and  the 
region  of  Albany,  while  the  name,  as  originally  used  by  Conrad  and 
Mather,  was  expressly  applied  by  them  to  this  older  series,  which  they 
regarded  as  belonging  to  the  Cambrian  of  Sedgwick,  is  believed  to  be  a 
sufficient  reason  for  objectiDg  to  the  transfer  of  the  name  to  the  later 
group.  Hence  if  retained  at  all,  it  is  believed  this  name  should  be  ap- 
plied exclusively  to  the  group  of  rocks  for  which  it  was  originally  in- 
tended, and  to  which  it  must  always  carry  the  mitds  of  those  who  may 
look  into  its  origin  and  history.  As  it,  however,  subsequently  became 
very  generally  also  associated  with  the  more  recent  series  already  alluded 
to,  it  probably  could  not  now  be  restricted  without  much  inconvenience, 
to  the  rocks  to  which  it-  properly  belongs.  Consequently  the  surest,  if 
not  the  only,  way  to  avoid  confusion,  will  be  to  strike  it  entirely  from  our 
nomenclature.  The  name  applied  to  the  more  recent  rocks,  in  Mr. 
Worthen's  Report  on  Illinois,  is  the  Cincinnati  group,  from  the  great 
development  and  highly  fossiliferous  character  of  these  beds  at  the  well- 
known  city  of  that  name  in  Ohio.* 

2.  Note  on  Bellinurus  Banof^from  the  Illinois  Coal-measures;  by 
F.  B.  Meek. — In  the  Proceedings  of  the  Academy  of  Natural  Sciences 
of  Philadelphia  for  March,  1865,  and  again  in  the  Illinois  Paleontologi- 
cal  Report,  Mr.  Wortben  and  the  writer  have  described  a  new  species  of 
crustacean  under  the  name  Bellinurus  Danes,  In  both  of  these  publica- 
tions it  is  stated  that  we  had  not  seen  the  original  description  published 
by  the  founder  of  the  genus  BellinuruSj  nor  a  full  description  of  it  by 
any  other  author ;  but  that  our  species,  although  closely  allied  to  the 
forms  figured  by  Prestwich  and  usually  referred  to  this  genus,  differs  from 
the  characters  assigned  it  by  Portlock,  Owen  and  some  others,  in  having 
its  body  segments  anchylosed,  as  well  as  in  the  position  of  the  eyes. 

In  the  Quarterly  Journal  of  the  Geological  Society  of  London,  Nov. 
1865,  p.  490, 1  observe  Mr.  Henry  Woodward,  in  speaking  of  the  genus 
Bellinurus,  says,  '^  the  segments  of  the  abdomen,  if  not  anchylosed  in  all, 
are  so  in  most  *'  of  the  species. 

In  ^  The  Readier  -'  of  Dec  1 866,  containing  an  abstract  of  the  Proceed- 
ings of  the  London  Geological  Society,  it  is  stated  that  in  a  paper  read 
by  Mr.  H.  Woodward,  Nov.  1866,  "On  some  points  in  the  structure  of 
the  Xiphosura^  he  remarked  that  this  group  is  *'  divisible  into  three 

Sinera ;  1st.  Bellinurus,  having  5  freely  articulated  thoracic  segmenta, 
ree  .anchylosed  abdominal  ones,  and  a  telson  ;  2nd.  Prestvnchia,  a  new 

*  It  has  been  suggested  that  Prof.  Safford's  name,  Nashville  group,  should  be 
retained  for  this  formation.  To  this  I  d*  not  seriously  object :  the  only  reason  for 
not  using  it  is,  that  Prof.  S.  applied  it  to  a  group  including  along  wilii  the  so-called 
Hudson  river  rocks,  the  upper  part  of  the  Trenton.  Hence  it  cannot  be  conveo- 
iently  used  when  we  wisn  to  speak  with  precision  of  the  later  so-called  Hudaoa 
river  rocks,  as  a  distinct  formation  from  the  Trenton. 
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genus,  having  the  thoracic  and  abdominal  segments  anchylosed  together; 
8d.  LimuluSf  M&lier,  having  a  head  composed  of  7  cephalic  and  one 
thoracic  segments,  followed  by  6  coalesced  thoracic  somites  bearing 
branchiae,  and  one  or  more  coalesced  abdominal  somites,  to  which  is  artic- 
ulated the  telson.'' 

From  this  I  infer,  that  Mr.  Woodward  proposes  to  separate  as  a  new 
genus  under  the  name  Prentwichia^  those  species  formerly  referred  to 
BellinuruSy  in  which  the  body  segments  are  anchylosed  together.  If  so, 
our  Illinois  species  would  fall  into  the  latter  group,  under  the  name 
Prestmchia  Dance* 

3.  Ser.tion  of  the  Hocks  of  Illinois,  from  WorthetCs  Geological  Re- 
port,  vol.  II, 'p.  viii. 

PoaT-TERTiAKT.  Feet 

Drift)  Loess,  etc. — Clay,  aaod,  pebbles,  boulders,  etc. 160 

Tbrtiabt. 

Eoeene  period  f    Clays  and  greenish  sand, 160 

Cabbonipkeous  Strtbm. 
OarboniferoM  period.    Coal-measures  and  MillstoDe  grit. — Coal,  shale,  clay, 

iimestoDes,  sandstones  nnd  cooglomerate 1200 

Mounlaih  Limenione  or  Subearboni/erout  period.    Chester  group. — Limestone, 

sandstone  and  shale, 800 

St.  Louis  beds. — Limestone  and  shale, SCO 

Keokuk  group. — Limestone  and  shale, 160 

Burlington  group. — Coarse,  subcrystalline  limestone, 200 

Kindernook  group. — Shales,  limestone,  sandstone,  etc 160 

Dkyorian  Ststkh. 

Hamilton  period.    Genesee  division. — "  Black  slate"  and  grayish  shale, 100 

Hamilton  beds. — Dark  grayish  fetid  and  lighter,  more  pure  limestones,     120 
Upper  Helderberg  period.    Comiferous  and  Onondaga  beds. — Gray,  more  or 

less  sandy  limestone, 26 

Oriekany  period    Oriskany — upper  bed. — Quartzose  sandstone, ...       40 

Oriskany — lower  beds,  or  Clear-creek  group. — Highly  siliceous,  very 
cherty  msgnesian  limestone,  usually  in  thin  layers 200 

Uppee  Silurian. 

Lower  ffelderberg  period  Lower  Helderberg  group,  (D.  shaly  limestone  of 
N.  T.  geologists). — More  or  less  magnesian  and  argillaceous  lime- 
stone, in  thin  layers,  including  flinty  concretions,    200 

Ntagara period,    Niagara  group. — Magnesian  and  argiUaceous  limestones,. . .     200 

LowKB  Silurian. 

KHndnnati  period.    Cincinnati  group. — Limestones,  shales  and  sandstone,. . .     140 

Trenton  period.    Galena  and  Trenton  bed8.~MagneBian  and  more  or  less  pure 

limestones, 800 

Potsdam  or  Primordial  period.    St  Peter's  division. — Pure  quartsose  sandst,    160 

120 

Oaldferous  division. — ^Magnesian  limestones  and  sandstones, .^^„ 

**  Been. 

*  Since  the  publication *of  the  Illinois  Report,  I  observe  Quenstedt  figures,  on 
tab.  21,  fig.  7,  of  his  Handb.  der  Petref.,  under  the  name  Oampeonyx  fimbriaiu*,  a 
little  Crustacean  from  the  Coal-measures  of  Germany,  almost  certainly  congeneric 
with  an  imperfect  specimen  referred  by  us,  provisionally,  to  our  Palceocari»  typua, 
(See  III.  Rep.,  ii,  pi.  xxxn,  fig.  ba.)  If  Jordan's  original  figure,  however,  of  the  type  of 
the  ^nus  Oampeonyx,  as  reproduced  by  Pictet,  and  that  given  by  Bn)nn,  are  even 
nearly  accurate,  the  typical  specimen  of  our  genus  PaUtoearie  must  be  yery  dis^ 
tinct  from  Gmnps^nyg. 
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4.  Ckologieal  Survey  of  Canada, —  Catalogue  of  ike  Sflurian  Foeeih 
of  the  Isle  of  Anticoeii^  with  deecriptions  of  some  new  genera  and  epe^ 
cie$;  by  £.  Billings,  Paleontologi^U  F.G.S.  93  pp.,  8vo,  with  42  wood- 
cuts. Montreal,  Nov.,  1806. — The  whole  number  of  species  enumera- 
ted and  described  in  ibis  valuable  memoir  is  about  830,  of  which  some 
130  are  here  for  the  first  time  made  known  to  Science.  Altogether  they 
represent  over  10  genera  of  Protozoa^  Badiata,  Afollueca^  and  Arliculata, 
Of  these  genera,  the  following  are  new,  viz.,  lechyrima^ — a  genus  of  bi- 
valves apparently  allied  to  the  Trigoniidoe  ;  Sirepiocerae,  a  Cephalopod 
like  Ormoeeras  but  with  a  trilobate  aperture  like  Pkragmoeerae^ — and 
Sanichmtes^  supposed  to  be  the  trac*.ks  or  trails  of  a  Mollusk.  In  enu- 
merating the  species  previously  described,  full  references  are  given  to 
the  woncs  in  which  the  descriptions  were  originally  published ;  while 
the  larger  portion  of  the  new  species  are  illustrated  by  good  wood-cuts, 
printed  in  the  text 

In  regard  to  his  genus  Paseeolus^  published  some  time  back,  the 
author  says  be  thinks  the  evidence  upon  which  it  has  been  referred  by 
others  to  the  Cgstidea,  not  conclusive ;  and  he  denies  that  he  had,  as 
some  have  thought,  regarded  it  as  presenting  Ascidian  affinities.  He 
also  doubts  its  identity  with  Cgeloerinus  of  Eichwald. 

On  pages  75  to  82,  be  has  some  highly  interesting  and  instructive  rfr* 
marks  on  the  paleozoic  rocks  and  fossils  of  Anticosti  and  New  Bruns- 
wick, and  their  relations  to  those  of  Canada,  New  York  and  Great  Brit- 
ain. It  would  be  impossible  to  give  here,  even  an  intelligible  abstract  of 
the  whole  of  these  remarks ;  but  it  is  worthy  of  note  that  he  places  the 
Si,  John^s  group  of  New  Brunswick,  consisting  of  about  3000  feet  of 
Black  slates  and  Sandstones  (conformably  underlaid  by  a  series  of  rocks 
very  like  the  Cambrian)  beneath  the  Potsdam  sandstone^  and  on  a  paral- 
lel with  the  Lower  Lingula  flags  of  Wales.  He  mentions  seeing,  from 
the  St.  John's  group,  species  of  Orthia^  Paradoxides^  Conocephalitee^ 
Arionehlue,,  Microdiecua  and  Agnostus, 

The  Potsdam  sandstone  he  considers  divisible  into  lower  and  upperi 
the  first  or  lower  division  being  represented  by  the  sandstones  and  lime- 
stones of  the  north  shore  of  the  Straits  of  Belle* isle,  and  the  rocks,  which 
in  Vermont  are  called  the  Georgia  slates^  and  Red  sandstone  character^ 
ized  by  Olenus  Vermontana,  O.  Thompsom^  Conocephalites  Adatnei,  ^o., 
also  probably  including  the  St.  John's  slates  (of  Jukes)  Newfoundland, 
and  the  Paradoxides  beds  near  Boston. 

The  upper  Potsdam  he  views  as  being  composed  of  the  Minnesota  and 
Wisconsin  trilobite  beds,  and  probably  the  upper  part  of  the  Potsdam 
sandstone  of  Canada  and  New  York. 

The  Calciferous  he  likewise  divides  into  lower  and  upper,  the  first 
being  the  original  typical  Calciferous  beds,  and  the  latter  (not  known  in 
Can^a  or  New  York)  occurring  in  Newfoundland,  where  it  is  over  1000 
feet  in  thickness. 

Above  the  latter  he  places  the  L^vis  formation,  and  next  the  Silery, 
Between  the  L6vis  and  the  Calciferous  formations,  there  is  a  great  pa- 
leontological  break,  as  there  is  also  between  the  L^vis  and  the  Chazj 
above,  many  of  the  Trilobitee  in  the  L^vis  being  closely  allied  to  those 
of  the  Upper  Lingula  flags  and  Tremadoc  slates. 
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This  work  will  be  indispensable  to  those  wishing  to  study  the  rods 
and  (bswils  of  Anticasti,  as  well  as  highly  interesting,  from  the  general 
bearing  of  sorae  of  the  author's  \iews,  to  all  engaged  in  investigaUng  the 
Silurian  rocks  everywhere. 

5.  Tertiary  of  North  and  South  Carolina  ;  by  T.  A.  Conrad.  (From 
a  letter  to  one  of  the  editors,  dated  Philadelphia,  Jan.  31, 1867!) — The 
Tertiary  strata  of  North  and  South  Carolina  are  well  worthy  of  a  mofe 
iborongh  study  than  they  have  yet  received.  Prof.  Tuomey  has  described 
some  disturbed  Eocene  strata  in  South  Carolina,  in  which  he  finds  many 
specimens  of  the  following  Cretaceous  forms:  Ammonites plaemtOj  Tere- 
bratula  Ifarlaniy  Oryphoea  mutabilis,  and  Spondylns  greffalie,  fie  re- 
marks (hat  the  beds  containing  these  fossils  are  of  the  same  age  as  the 
conglomerate  at  Wilmington,  N.  C.  That  this  mixture  of  Cretaceous  and 
Bocene  species  is  accidental  is  clearly  proved  by  their  never  having  been 
found  in  the  undisturbed  strata  of  older  Eocene  in  Alabama  and  Missis- 
sippi, and  especially  by  the  occasional  presence  of  Cretaceous  fossils  in 
the  Miocene  of  Cape  Fear  river,  N.  C.  No  one  would  believe  that  they 
Kved  through  the  Eocene  period  ami  escaped  nlive  into  that  of  the  Mio- 
eene.  Prot^  Emmons  remarks  that  Belemnitella  mucronata^  Exogym 
costata,  and  CuctUlasa  vulgaris  (cast)  are  all  found  in  the  Miocene,  and 
he  regards  their  presence  as  accidental. 

The  Oetrea  Georytana,  according  to  Tuomey,  is  associated,  near  Aikeo, 
S.  C,  with  0,  Alabamiensis,  which  is  a  species  of  the  siliceous  sand  stra- 
tum of  Claiborne.  The  buhrstone  of  South  Camlina  and  Oeoigia,  by 
their  fauna,  would  appear  to  be  synchronous  with  the  above-mentioned 
aand  group  of  Alabama.  The  O,  Georyiana  may  be  of  this  age,  or  im- 
mediately sucoeeding  it,  but  does  not  occur  in  the  older  Eocene,  thongh 
it  might  be  inferred  from  some  accounts  of  Shell  Bluff  that  were  aaao- 
eiated.  Mr.  Ruffin  has  published  a  diagram  of  Shell  Bluff,  but  unfortu- 
nately he  does  not  mention  in  what  stratum  he  found  O.  sellmformis^  but 
he  remarks  that  0,  Georyiana  "  is  seen  in  the  upper  part  of  the  perpen- 
dicular face  of  the  cliff,  above  the  marl  of  the  great  Carolina  bed  ^  (to 
which  O.  eellmformis  belongs)  ^  and  there  separated  from  it  by  a  body 
of  from  four  to  ten  feet  in  thickness.  .  .  .  This  complete  separation 
should  forbid  the  belief  that  the  deposit  of  gigantic  oyster  shells  belongs 
to  the  same  geological  formation  as  the  great  Carolinian  bed  below." 

Whatever  position  in  the  Eocene  may  be  assigned  to  Ostrea  Oeoryia- 
na^  it  can  have  but  one  horizon  throughout  its  vastly  remote  localities, 
and  appears  everywhere  to  have  been  suddenly  introduced  into  the  Eocene 
fiiuna,  and  to  have  had  a  short  existence  compared  with  0.  eellajvrmiif 
as  a  deposit  of  six  feet  is  the  greatest  thickness  recorded. 

6.  On  Human  remains  in  Belyium  ;  by  Mr.  Dupont.  (Continuation 
of  the  account  on  pages  121,  122,  of  this  volume.) — Mr.  Dupont  has 
▼ery  recently  explored  three  other  caverns  in  the  valley  of  the  Lease ; 
bringing  up  to  twenty-two  the  number  of  those  which  he  has  examined 
in  the  vicinity  of  Dinant,  since  the  commencement  of  his  researches,  nn- 
dertaken  at  the  expense  of  the  State  upon  the  recommendaUon  of  the 
Academy.  These  three  new  caverns  bear  the  names  of  Cave  of  Pranle, 
Gave  of  the  Germans,  Cave  of  the  Nutons  of  Gendron.  K  they  have 
fumiahed  tern  new  &ct8  in  regard  to  the  study  of  the  quaternary  periodf 
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tliej  bare  prestnted  facts  important  for  the  underatandiog  of  the  relations 
between  the  human  race  which  inhabited  the  country  at  the  period  of 
the  reindeer  and  that  which  succeeded  it.  We  will  say  a  few  words  con* 
oerningf  the  results  obtained  in  these  new  explorations. 

The  Cave  of  Praule  is  situated  fire  hundred  meters  above  Furfooz,  on 
the  left  bank  of  the  Lesse,  about  thirty  meters  above  the  river.  Breadth 
of  the  cavern,  six  meters ;  length,  three  and  one-half  meters  in  the  mid- 
dle; mean  height,  two  meters.  On  the  sides  are  two  narrow  galleries 
having  a  depth  of  four  and  of  eight  meters  respectively.  The  quaternary 
sediments  there  were  of  small  thickness ;  they  showed  at  the  bottom,  im- 
mediately above  the  limestone  floor,  a  thin  layer  of  the  sandy-argillar 
ceotts  stratified  deposit  with  rolled  pebbles  and  gravel  arranged  in  seama 
not  continuous ;  in  a  word,  the  most  decided  characters  of  the  lehm  or 
middle  period  of  the  quaternary  fonnation  of  the  province.  That  de- 
posit contained  a  humerus  and  a  canine  of  a  great  bear.  The  layers 
superimposed  upon  the  preceding  are,  as  ordinarily,  yellow  pebbly  clay  ; 
they  are  leas  than  a  meter  in  thicKness ;  they  contained,  especially  at  the 
bottom,  bones  and  some  worked  flints.  The  bones  indicate  the  following 
species :  bear,  wolf,  fox,  horse,  reindeer,  goat.  The  flints,  all  worked  in 
the  knife  form,  are  few,  and  are  derived  from  the  cretaceous  deposits. 
These  facts  confirm  the  placing  of  the  remains  of  the  reindeer  period  in 
the  pebbly  clay,  and  the  priority  of  that  age  to  the  deposition  of  that 
immense  layer  of  clay.  The  small  number  of  bones  and  of  worked 
flints  inJicates  a  brief  residence  of  man  in  that  cavern,  which  seems 
neverthel-ess  to  have  been  perfectly  adapted  for  habitation,  being  easy  of 
access,  spacious,  well  lighted,  and  very  dry  at  that  period,  as  is  shown  by 
the  absence  of  stalagmites  between  the  lehm  which  then  covered  the 
floor  of  the  cavern,  and  the  pebbly  clay  which  is  of  a  date  subsequent  to 
man's  residence  there.  \ 

The  cave  of  the  Germans  is  not  so  much  a  cavern  as  a  simple  shelter 
fiimished  by  a  dolomitic  rock  (stratum  iii.  of  the  Carboniferous  lime- 
stone), which  overhangs,  and  under  which  the  gypsies  still  establish  them- 
selves  during  their  journeyings ;  whence  the  name  which  has  remained 
to  it,  the  gypsies  being  called  Germans  in  that  district.  Shelters  of  this 
nature  are  quite  numerous  on  the  Lesse,  and  they  are  all  known  under 
the  name  of  caves  of  the  Germans.  The  following  is  the  section  of  the 
one  in  question,  which  is  situated  near  the  road  from  Hulsonniaux  to 
Celles :  5,  at  the  level  of  the  Lesse,  rolled  pebbles,  transported  from  Ar* 
dennes,  consolidated  with  gravel ;  4,  above,  yellow  clay  with  dolomitio 
pebbles ;  3,  Loess ;  2,  recent  alluvium,  formed  of  little  seams  alternately 
sandy  and  argillaceous  like  the  lehm ;  1,  the  same,  modified  and  mixed 
with  vegetable  remains ;  in  this  last  bed,  which  forms  the  present  floor 
of  the  cavern,  are  found  some  flints  of  the  knife  form  and  a  small  hatchet 
of  sandstone,  polished  and  irregular  in  surface. 

The  third  cavern,  called  the  cave  of  the  Nutons  of  Gendron,  is  situa- 
ted two  thousand  five  hundred  meters  (in  a  straight  line)  above  the  cav- 
erns of  Furfooz,  on  the  left  bank  of  the  Lesse;  but  as  the  river  describes 
numerous  curves  between  the  two  localities,  the  real  distance  is  more 
than  eight  kilometers.  This  cavern  is  at  an  elevation  of  about  seTeaty 
Ax.  Jous.  8cL— Sboosid  Suns,  Vol.  XLIU,  No.  1S&— Masob,  1807. 
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maten  from  the  river,  near  the  Tillage  of  Gendron :  it  is  excavated  io 
the  pmtmmiU  formation  of  Le  Condroz.  That  is  a  schistose  formation 
with  some  calcareous  beds  alternating.  The  limestone  has  prodoced  in 
this  cavern  stalactites,  which  have  centented  the  schistose  bc^s  together, 
and  have  preserved  it  from  the  caving-in  which  is  very  frequent  in  caverns 
of  this  sort.  Width  of  the  cavern  at  the  entrance  two  and  one-half  meters ; 
length,  fourteen  meters;  it  terminates  in  the  form  of  a  wedge.  When 
Mr.  Dupont'visited  it  for  the  first  time,  he  wa4  able  to  penetrate  only  to 
a  distance  of  eight  meters  ;  at  that  point  the  passage  was  ob»trttcted  by 
little  columns  of  stalactite  and  cones  of  stalagmite.  The  soil  is  form^ 
of  a  sort  of  mold  apparently  derived  from  the  decomposition  of  leaves, 
and  resembling  the  detritus  known  under  the  name  of  heath  mold  (terre 
de  bruyere).  It  rested  on  a  layer  of  yellow  clay  with  pebbles  of  schist, 
without  ornaments  or  remains  of  industry,  itself  resting  upon  the  rock. 
The  soil  covered  the  clay  only  from  a  point  eight  meters  from  the  en- 
trance, and  was  itself  covered  by  stalagmite,  which  attained,  in  some 
places,  a  thickness  of  six  decimeters. 

In  examining  this  soil,  a  great  number  of  human  bones  were  found, 
which  were  recognized  as  belonging  to  seventeen  skeletons.  Although 
the  bones  were  all  broken,  the  laborers  were  able  to  observe  that  the  re- 
mains of  the  headf  then  those  of  the  arms  and  trunk,  then  those  of  the 
legs,  were  discovered  successively  over  a  length  of  less  than  two  meters. 
They  discovered  afterward,  in  the  same  order,  a  second,  a  third,  then  a 
fourth  row  of  imperfect  skeletons.  Afterward  a  little  skeleton  was  dis- 
covered laid  transversely.  Then  the  longitudinal  arrangement  of  the 
bones  again  presented  itself;  the  remains  of  the  bead  toward  the  en- 
trance, those  of  the  limbs  toward  the  inmost  part  of  the  cave.  Another 
little  skeleton  was  found,  also  placed  transversely,  and  finally  two  others 
extended,  like  those  of  the  preceding  rows,  parallel  to  the  axis  of  the 
eavern.  Among  the  human  bones  were  found  bones  of  foxes,  badgers, 
hens,  Ac.  At  tbe  entrance  of  the  cavern  was  found  a  very  small  Aug- 
ment of  cretaceous  flint  in  the  form  of  a  plate,  with  three  fragments  of 
coarse  pottery.  Upon  the  slope  of  the  escarpment,  immediately  under 
the  opening  of  tbe  cave,  lay  two  large  plates  of  schist  difiering  from 
that  of  the  cave  and  of  the  surrounding  country :  one  of  these  plates 
measured  1*60  meters  in  length  by  85  centimeters  in  breadth ;  the  other 
1*05  meters  by  1*65. 

After  the  comparative  examination  which  was  made  by  Mr.  Bruner- 
Bey  of  the  human  remains  found  in  this  cavern,  one  may  say,  in  general, 
that  none  of  the  bones  differs  notably  from  the  type  of  the  reiudeer  pe- 
riod. As  during  that  age,  there  are  two  forms  of  tbe  lower  jaw,  one 
with  horizontal  branches  very  low  and  stout,  the  other  with  branchea 
more  elevated  and  more  slender.  Nevertheless,  the  genian  eminence, 
trianprular  in  the  external  aspect,  and  the  bifid  genian  eminences  in  the 
Interior  are  here  well  marked,  although  the  chin,  always  rounded,  is  yet 
nearly  vertical.  As  in  the  jaws  of  the  reindeer  period  found  at  Furfooz,  the 
angle  of  the  chin,  in  the  pieces  where  it  exists,  is  rounded,  turned  inward, 
and  very  much  inclined ;  the  condyle  and  the  glenoid  cavity  have  the 
aame  characters  in  the  series  from  Furfooz  and  from  Grendron.  The  mo- 
lars found  have  generally  the  normal  sixe,  and  the  wearing  of  the  crow^n 
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is  eircukr  in  all.  In  one  jaw  with  very  high  horizontal  brinche^  the  two 
iint  niolani  are  of  equal  sise :  that  is  a  fact  which  is  observed  also  in  the 
jaws  of  the  reindeer  period  of  Furfooz.  The  molars  have  likewise  only 
four  tabprcles.  Finally,  in  two  pieces  there  exists  also  a  strongly  marked 
aymphyscaj  prognathism.  One  jaw  of  an  old  man  presents,  besides  this 
considerable  prognathism,  genian  eminences  much  blunted,  but  the  chin 
is  prominent  The  most  p^ect  fragment  of  the  npper  jaw  is  orthogrna- 
thous.  Except  the  middle  incisors,  Uie  teeth  are  small.  Among  the  sepa- 
rate  teeth  is  noticed  a  very  stout  canine.  Two  temporal  bones  belonging 
to  individuals  not  of  the  same  age,  also  exhibit  perfectly  the  peculiarities 
of  the  type  of  the  reindeer  period  ;  the  mastoid  processes  are  short  and 
rounded ;  the  glenoid  fossae  are  narrow  and  deep ;  the  post-mastoideal 
part  is  very  thick,  and  the  depressions  of  the  inferior  cerebral  lobes  on 
the  inner  surface  are  deep.  This  last  peculiarity  is  noticed  likewise  on  a 
fragment  of  a  frontal  bone  of  the  ordinary  thickness;  it  bears  all  the 
characters  of  the  ancient  race :  external  orbital  process  and  root  of  the 
noee  very  broad ;  superciliary  arches  very  prominent ;  glabella  triangular 
.  and  depressed.  A  femur,  scarcely  epiphysized,  is  forty-two  centimeters 
in  length  ;  its  circumference  below  the  trochanter  minor  is  eleven  centi** 
meters ;  the  length  of  the  neck  is  twenty-two  millimeters ;  the  circum* 
ference  is  one  hundred  and  two  millimeters ;  it  exhibits,  moreover,  the 
double  curvature  peculiar  to  the  race  of  Furfooz,  the  very  large  trochan* 
ter  minor ;  the  rough  line  is  very  prominent,  although  flattened. 

From  what  has  been  said  above,  it  is  seen  that  the  Cave  of  the  Nutons 
of  Gendron  was  a  sepulchral  cavern.  But  when  did  it  serve  that  pur- 
pose f    This  is  what  Mr.  Dupont  says  on  that  point 

The  bones  and  the  earth  which  encloses  them  are  above  the  yellow 
pebbly  clay.  Now,  in  the  province  of  Namur,  the  remains  of  the  rein- 
doer  period  are  always  found  beneath  the  yellow  pebbly  clay.  This  rule 
is  confirmed  by  each  new  exploration,  without  having  offered  as  yet  a 
single  exception.  The  superposition  of  the  ossiferous  soil  above  the  peb* 
biy  clay  demonstrates  then  that  the  skeletons  in  question  are  of  date  sub- 
sequent to  the  reindeer  period.  It  remains  to  endeavor  to  refer  them  to 
a  definite  time  within  the  period  limited  on  the  one  side  by  the  deposit 
of  pebbly  clay,  and  on  the  other  by  the  present  time.  The  mode  of 
burial  indicates  great  antiquity ;  it  can  scarcely  be  met  with  except  in 
the  dolmens. 

We  have  said  that  three  fragments  of  coarse  pottery  were  found  at 
the  entrance  of  the  cavern*  Mr.  do  Mortillet,  who  has  examined  themi 
describes  them  as  follows : 

**  Two  of  the  fragments  evidently  formed  a  part  of  the  same  vessel, 
and  traces  are  seen  of  the  bourrelet  which  formed  the  opening;  tha 
other  is  red  on  one  side,  black  on  the  other.  This  pottery  was  made  by 
hand,  without  any  use  of  the  wheel.  It  is  very  pooriy  baked,  and  con- 
sequently has  not  passed  through  the  oven.  Powdered  calcite  was  mixed 
with  the  clay,  to  give  it  consistency,  and  prevent  it  from  cracking  whije 
drying  and  especially  on  the  approach  of  fire,  the  baking  being  done 
probably  before  the  vessels  were  perfectly  dry.  The  outer  surface  of  the 
fragmenis  shows  a  polishing  which  has  left  numerous  little  strise,  as  if  it 
had  been  done  with  a  bunch  of  grass  or  straw  dipped  in  a  barbotte  (fine 
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day  suspended  in  a  lai^e  quantity  of  water).  These  three  fragroeiDti 
offer  then  all  the  characters  of  very  ancient  pottery.  In  material,  in 
composition,  they  seem  to  belong  to  the  plastic  art  of  the  dolmens;  Init 
the  border  which  surrounds  the  opening  on  two  of  them  and  the  applica- 
tion of  a  barbotte  would  perhaps  prove  them  to  be  a  little  more  reoent. 
It  seems  then  more  natural  to  refer  them  to  the  period  of  transition  be> 
tweei^  the  stone  and  the  bronze.  We  are  thus  brought,  says  Mr.  Duponti 
to  consider  this  race  as  the  same  that  constructed  those  fortresses  with 
Cyclopean  walls  of  which  numerous  examples  are  found  in  the  provinoei 
and  as  belonging  to  the  same  age  with  the  celebrated  remains  collected 
at  Chauvaux  by  Mr.  Spring.** 

In  regard  to  the  origin  of  the  humus  or  soil  which  covered  the  skele* 
tons,  it  is  quite  difficult  to  explain.  It  is  certain  that  Uie  existence  of 
the  humus,  and  consequently  the  introduction  of  the  leaves  which  formed 
it,  is  more  ancient  than  the  layer  of  stalagmite  which  covers  it,  a  layer 
which  attains,  in  certain  places,  a  thickness  of  six  decimeters.  It  is  cer- 
tain also  that,  since  the  formation  of  the  layer  of  stalagmite,  no  more 
humus  has  been  formed,  for  the  stalagmite  contains  none  and  is  covered 
by  none.  It  follows  from  this  that  a  long  space  of  time  roust  have  passed 
since  tlie  introduction  of  the  leaves,  for  the  rock  in  which  the  cavern 
is  found  is  formed  of  sehi^t,  in  which  the  limestone  appears  only  in  rare 
beds  fifteen  or  twenty  centimeters  in  thickness.  This  last  remark  agrees 
then  with  the  preceding  in  attributing  to  the  burials  a  very  remoie  anti- 
quity. If  now  one  recalls  the  discovery,  at  the  entrance  of  the  cav^ni, 
ci  large  plates  of  schist,  not  derived  from  the  walls  of  the  cavern,  nor 
from  the  surrounding  country,  and  consequently  evidently  brought  from 
elsewhere,  one  would  be  tempted  to  see  in  these  plates  the  fragments  of  a 
flagstone  which  had  closed  artificially  the  entrance  of  the  cavern,  and 
bad  been  subsequently  removed  and  broken.  If  such  was  the  case,  the 
presence  of  the  soil  or  rather  of  the  decomposed  leaves  under  the  stalag- 
mite would  be  explained  with  difficulty  by  a  natural  introduction.  Per- 
haps it  might  be  better  explained  by  supposing,  for  burials  of  that  re- 
mote peri<3,  a  custom  still  used  by  the  Peaux-Uouges  of  Brazil  and  the 
New-Caledonians,  a  custom  which  consists  in  wrapping  corpses  in  a  layer 
of  leaves,  and  placing  them  thus  enveloped  in  caves,  in  dolmens,  and 
hanging  them  upon  trees.  Admitting  this  supposition,  we  should  under- 
stand why  dolmens  are  so  rare  in  the  province  of  Namur,  numeroos 
caves  presenting  themselves  in  many  places  to  the  men  of  that  age  to 
serve  exactly  the  purpose  of  dolmens,  and  exempting  them  from  erecting 
monuments  whose  construction  must  then  have  required  great  labor. 
We  are  thus  led  to  consider  sepulehral  caverns  as  natural  dolmens,  which 
were  used  in  the  period  of  tlie  reindeer  or  in  the  period  of  polished 
atone. 

7.  Vokatut  eruptions  in  Hawaii  ;  by  Rev.  T.  Co  an.  (From  a  letter 
to  J.  D.  Dana,  dated  Hilo,  Hawaii,  Aug.  31,  1866.]r~I  wr<^  you  FeK 
S'Zth  of  an  eruption  in  Mokuaweoweo  on  the  summit  of  Mauna  Loa.  Thia 
was  first  noticed  at  Hilo  about  the  last  of  Dec  1865,  and  we  continued 
to  see  the  light  and  smoke  until  the  last  of  April,  or  four  months.  I  am 
told  by  Mr.  Richardson,  who  keeps  a  good  hotel  at  Kilauea,  that  from 
his  place  he  occasionally  saw  steam  rising  from  that  crater  during  all 
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li aj.  It  now  teems  quite  extinct,  and  though  the  action  for  two  nnonthe 
was  vigorous  and  the  light  vivid,  the  lavas  never  overflowed  the  rim  of 
the  great  crater  or  burst  out  laterally.  Like  raost  of  the  eruptions  in 
Kilauea,  the  action  was  confined  within  the  walls  of  the  old  crater. 

In  May,  June,  and  July,  the  action  in  Eilauea  was  greatly  increased. 
It  was  often  intense  and  vehement  The  old  south  lake  (Ualemaumau) 
overflowed  several  times,  and  a  chain  of  lakes,  three,  four,  and  sometimes 
five  or  sii,  opened  on  a  curved  line  from  N.W.  to  N.  and  N.B.  from 
the  old  lake.  The  action  in  this  chain  of  lakes  was  often  violent  Jets 
of  lava  wem  thrown  60,  100  and  200  feet  high ;  the  lakes  overfiowed, 
and  fiery  rivers  seethed  along  the  northern  and  eastern  walls  of  the 
crater,  sweeping  around  beyond  the  eastern  sulphur  banks.  This  curved 
line  of  action  is  about  four  miles  long,  and  the  igneous  stream  was  in 
some  places  half  a  mile  wide.  The  new  deposits  lie  in  strata  of  60  to 
100  feet  in  thickness.  Cones  and  domes  of  lava  were  also  raised,  and 
yawning  fissures  opened,  interrupting  the  traveller  in  crossing  the  bottom 
of  the  crater.  At  different  times,  and  sometimes  for  many  days,  the 
fiery  flood  swept  up  to  the  path  by  which  visitors  go  into  the  crater  and 
cut  off  all  ingress  by  the  usual  route.  Many  parties  were  obliged  to 
view  the  surging  waves  from  above,  without  being  able  to  enter  the  crater. 
Occasional  earthquakes  shook  down  avalanches  of  rocks  from  the  walk 
of  the  crater,  and  frightened  the  spectators. 

During  all  this  action,  extending  more  than  half  round  the  crater,  the 
central  area,  an  elevated  plateau,  remained  undisturbed,  unless  it  may 
have  been  raised  quietly,  which  is  probable,  by  the  forces  below.  This 
4sentral  table  has  been,  for  years,  200  feet  higher  than  the  surrounding 
area  between  this  and  the  outer  walls.  For  a  few  weeks  past  the  action 
in  Kilauea  has  been  feebler,  but  we  have  no  assurance  that  it  will  not 
increase  at  any  time. 

There  has  been  a  vast  filling  up  and  an  upraising  in  Kilauea  sinet 
1B40.  Should  you  now  visit  it  you  would  recognize  nothing  except 
the  outer  walls  and  the  surrounding  regions.  Internally  aU  is  changed 
and  all  is  new.  The  lavas  now  stand  higher  in  the  crater  than  before 
the  ffreat  eruption  of  1640.  Whether  the  wails  will  sustain  the  preesure 
until  the  vast  pit  fills  and  overflows  the  outer  rim,  or  whether  they  will 
be  rent  and  give  lateral  vent  to  the  fusion,  as  in  1840,  remains  to  be  seen* 
And  whether  the  cessation  of  action  on  Mt  Loa,  about  the  last  of  April, 
had  any  influence  on  the  ^increased  action  in  Eilauea  in  May,  June  and 
July,  we  leave  for  the  geologist  to  determine. 

8.  Notice  of  a  Human  Skull,  recently  taken  from  a  Shaft  near  AngeVe^ 
Cfalaverae  County ;  by  J.  D.  Whitnbt. — This  skull  was  taken  from  a 
shaft  sunk  on  a  mining  claim  at  Altaville,  near  Angel's,  in  Calaveras 
county,  hy  Mr.  James  Matson.  By  him  it  was  given  to  Mr.  Scribner,  of 
Anffel*^  and  by  Mr.  Scribner  to  Dr.  Jones.  Mr.  Matson  states  that  the 
skull  was  found  at  a  depth  of  about  one  hundred  and  thirty  feet,  in  a 
bed  of  gravel  five  feet  in  thickness,  above  which  are  four  beds  of  oonsoli* 
dated  volcanic  ash,  locally  known  as  ^  lava ;''  these  volcanic  beds  are 
separated  from  each  other  by  layers  of  gravel,  and  Mr.  Matson  gives  the 
following  as  the  section  of  the  various  deposits  passed  through  in  sinking 
the  sha^  which  is  one  hundred  and  fifty-three  mt  deep,  to  Uie  bed  roek : 
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1.  BIsck  kT«« 40  feet 

2.  Gravel, S    " 

8.  Light  Ura, 80    ** 

4.  GraTel. 5    - 

5.  Light  lava. 16    - 

«.  Gravel, «6    - 

7.  Dark  browo  lava, 9  ** 

8.  Gravel, 6  - 

9.  Bed  lava,      -     * 4  ** 

10.  Red  gravel, 17  « 

168  feet 
The  fikuli  was  found,  accordiop^  to  Mr.  Mataon,  in  bed  No.  8,  just  above 
the  lowest  stratum  of  lava.  Widi  the  skull  were  found  fragments  of 
silieified  wood,  the  whole  being  covered  and  partly  incrusted  with  stony 
matter,  so  that  the  fact  of  its  being  a  skull  was  not  recognized  until  after 
it  bad  passed  into  Mr.  Scribner^s  bands,  by  whom  it  was  cleaned  and 
presented  to  Dr.  Jones. 

The  skull  is  said  by  Mr.  Matson  to  have  been  taken  from  the  sbaft 
February  25th,  1866,  and  it  came  into  my  hands  in  the  July  following, 
when  I  immediately  proceeded  to  the  locality,  but  found  the  shaft  tempo- 
rarily abandoned  and  partly  filled  with  water,  so  that  it  was  impossible 
at  that  time  to  make  any  farther  search  in  the  bed  from  which  the  skuli 
was  procured.  A  careful  inquiry  into  all  the  circumstances  of  the  alleged 
discovery,  and  an  interview  with  all  the  persons  who  had  been  in  any 
way  connected  with  it,  impressed  upon  my  mind  the  conviction  that  the 
facta  were  as  stated  above,  and  that  tbere  was  every  reason  to  believe 
that  the  skull  really  came  from  the  position  assigned  to  it  by  Mr.  Mateou. 
8tiU,  as  it  is  evidently  highly  desirable  that  as  large  an  amount  of  evi- 
dence as  possible  should  be  accumulated  in  regard  to  a  discovery  of  so 
much  importance,  I  made  arrangements  that  I  should  be  notified  when- 
ever the  sbaft  was  reopened  and  the  water  taken  out,  and  hope  at  a 
fiiture  meeting  to  be  able  to  lay  before  the  Academy  the  results  of  a 
personal  examination  of  this  interesting  locality,  and  of  further  excava- 
tions in  the  bed  from  which  the  skull  was  taken. 

Assuming  the  correctness  of  Mr.  Matsou^s  statements,  (his  relic  of  hn- 
nan  antiquity  is  easily  seen  to  be  an  object  of  the  greatest  interest  to 
the  ethnologist  as  well  as  the  geologist  The  previous  investigations  of 
the  Geological  Survev  have  clearly  demonstrated  the  fact  that  roan  was 
contemporaneous  with  the  mastodon  and  elephant,  since  the  works  of  his 
hands  have  been  repeatedly  found  in  such  connection  with  the  bones  of 
these  animals  that  it  would  be  impossible  to  account  for  the  facta  ob- 
served on  any  other  theory.  (See  Geology  of  California,  vol.  i,  p.  252.) 
But  in  the  case  of  the  skull  now  laid  before  the  Academy,  the  geological 
position  to  which  it  must  be  assigned  is,  apparently,  still  lower  than  that 
of  the  mastodon,  since  the  remains  of  this  animal,  as  well  as  the  elephant, 
which  are  so  abundantly  scattered  over  this  State,  are  always  (;o  far  aa 
our  observations  yet  extend)  limited  in  their  position  to  the  su|>erficial  de- 
posits, and  have  never  been  found  at  any  considerable  depth  below  tiio 
surface.  There  is  every  reason  to  believe  that  these  great  proboscidiaoa 
liired  at  a  very  recent  date  (geologically  speaking),  and  posterior  to  tbe 
opoch  'Of  the  existence  of  glaciers  in  the  Sierra  Nevada,  and  also  after 
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the  close  of  the  period  of  activity  of  the  now  extinct  rolcAOoes  of  that 
great  chain.  In  fact,  they  belong  to  the  present  epoch.  The  bed,  on  the 
other  hand,  in  which  this  skull  was  found,  must  nnve  been  deposited  at 
a  time  when  the  volcanoes  of  the  Sierras  were  still  in  vigorous  action, 
and,  as  seems  to  us  highly  probable  from  a  careful  consideration  of  the 
geological  structure  of  the  region,  previous  to  the  glacial  epoch  of  the 
Sierra,  and  also  previous  to  the  erosion  of  the  cafions  of  the  present 
rivers.  No  pains  will  be  spared,  however,  to  investigate  all  the  condi- 
tions of  the  occurrence  of  this  skull,  and  they  will  be  fully  reported  on 
at  a  future  time. 

The  portions  of  the  skull  which  are  preserved  are,  the  frontal  bone, 
the  nasal  bone,  the  superior  maxillary  bone  of  the  right  side,  the  malar 
bones,  a  part  of  the  temporal  bone  of  the  left  side,  with  the  mastoid  pro* 
cess  and  the  zygomatic  process,  and  the  whole  of  the  orbits  of  both  eyes. 
The  base  of  the  skull  is  imbedded  in  a  mass  of  bone  breccia  and  small 
pebbles  of  volcanic  rock,  incrusted  with  a  thin  layer  of  carbonate  of  lime, 
which  appears  once  to  have  extended  over  the  whole  surface  of  the  skull 
and  of  which  a  considerable  portion  still  remains,  the  rest  having  been 
removed  apparently  in  the  process  of  cleaning.  Under  the  malar  bone 
of  the  left  side,  a  snail  shell  is  lodged,  and  partly  concealed  by  the  brec- 
cia of  bone  wedged  in  the  cavity.  This  shell  is  the  Helix  Mormonum^ 
according  to  Dr.  Cooper,  a  species  now  living  in  the  region  where  the 
sknll  was  obtained.  Although  not  competent  to  express  a  decided  opinion 
on  the  subject  of  the  ethnological  relations  of  this  skull,  I  should  suppose 
that  it  belonged  to  the  type  of  the  Indians  now  inhabiting  the  foot-nills 
of  the  Sierra.  It  is  certain  that  the  facial  angle  is  not  one  indicating  a 
low  order  of  intellect.  The  skull,  however,  seems  to  have  been  very 
thick  and  solid.  It  will  be  placed  in  the  hands  of  competent  craniolo^ 
gists  for  examination  and  description,  as  soon  as  reliable  information  has 
been  obtained  with  regard  to  its  occurrence,  or  whenever  all  has  been 
ascertained  that  can  be. — Proc.  California  Acad,  Nat.  Sei,,  iii,  277. 

9.  Notice  of  the  occurrence  of  the  Silurian  Seriee  in  Nevada  ;  by  J. 
D.  Whitnby. — At  a  meeting  of  the  Academy  in  May  last,  I  gave  some 
account  of  the  geology  of  the  state  of  Nevada,  with  particular  reference 
to  the  age  of  the  stratified  deposits  occurring  there,  as  determined  from 
the  collections  of  fossils  brought  from  that  region  to  the  office  of  the 
Geological  Survey,  by  J.  E.  Clayton,  and  various  members  of  our  corps. 
In  that  communication  I  spoke  of  the  probable  future  discovery  of  rocks 
older  than  the  Carboniferous  or  Devonian,  in  the  mountain  ranges  near 
Austin.  This  expectation  has  been  realized,  and  we  are  now  in  posses- 
sion of  a  very  interesting  collection  of  fossils,  obtained  by  Mr.  A.  Blatch* 
ley,  in  the  vicinity  of  the  Hot  Creek  Mining  District,  about  one  hundred 
miles  southeast  of  Austin.  This  collection  enables  us  to  state  positively 
that  both  Upper  and  Lower  Silurian  rocks  occur  in  that  district,  and 
that  they  are  well  filled  with  fossils ;  not  less  so,  indeed,  to  judge  from 
the  specimens  received,  than  the  strata  of  the  same  age  in  r^ew  York, 
Ohio,  Iowa,  and  Wisconsin,  which  they  resemble  in  a  most  marked  de- 
gree, both  lithologically  and  paleontologically. 

The  fossils  from  the  Hot  Creek  district  are  mostly  weathered  out  on 
the  surfaces  of  thin  slabs  of  bluish-gray  argillaceous  limestones,  and  at« 


Digitized  by 


Google 


sat  ScienHJic  InUJUgente. 

erowdad  together  in  ihe  same  profuoioti  with  which  they  hare  often  bees 
noticed  by  myself  and  others  as  oticurriog  in  the  Lower  Silurian  shala 
and  limestones  of  the  Wisconsin  lead  region,  around  Big  Bay  des  No- 
quets,  and  in  many  other  localities  in  the  country  bordering  on  the  grait 
lakes. 

Both  the  upper  and  lower  divisions  of  the  Silurian  appear  to  be  reprs- 
•ented  by  the  fossils  of  the  Hot  Creek  District;  but  the  Lower  Silurian 
aeems  to  be  much  the  most  prolific  in  fossils,  as  is  the  case  in  Wiscooain 
and  Iowa.  The  particular  period  to  which  these  Lower  Silurian  forms 
may  be  referred  is  the  Trenton,  including  the  Chazy,  Birdseye,  Black 
river  and  Trenton  limestones  of  the  New  York  geologists,  and  the  Buff 
and  Blue  limestones  of  the  western  surveys.  Nearly  all  the  prevaiiinff 
types  of  the  eastern  rocks  of  this  age  are  represented  in  the  Hot  CreeE 
oollection,  namely,  Brachiopods,  Gasteropods,  Cepbalopods,  Crinoids,  Tri- 
lobites,  and  Corals ;  and  there  are  among  them  several  of  the  moat 
widely-distributed  and  most  characteristic  species  of  the  Lower  Silurian. 
The  following  have  been  identified :  Maelurea  magna^  a  characteristie 
Chazy  species,  and  Plturotwna  lenttcularis^  Orlhis  tesiudinaria  and  Chm- 
Utei  lycoperdcn,  all  of  which  are  abundant  in  the  Trenton  limestone  of 
j  New  York,  and  the  rocks  of  the  same  age  farther  west.     Among  the 

fragments  of  Trilobites,  two  or  three  different  genera  may  be  recog- 
niaed,  especially  Ataphut^  which  is  represented  by  a  species  apparent^ 
i  new.    There  are  also  fragments  of  Crinoids  or  Cystids  closely  resembling 

the  species  figured  by  Hall,  in  the  Paleontology  of  New  York,  vol.  i,  as 
Hchino-tnerinitei  anati/ormis. 
\  The  rocks  containing  the  above-mentioned  fossils  crop  out  in  the  sides 

of  a  deep  cafian ;  and  overlying  them,  at  a  perpendicular  distance  of 
about  a  tnousand  feet,  is  a  series  of  beds  containing  numerous  fragments 
I  of  corals  and  crinoids,  silicified  and  weathered  out  from  the  surface  of  a 

I  bluish-gray  limestone,  which  I  refer  without  much  doubt  to  the  agne  of 

the  Niagara  limestone  of  New  York.     Among  the  corals,  Ifeliolitet  tpi- 
mpora  and  Syringopora  are  recognizable ;  and  among  the  crinoidal  frag- 
I  ments  are  stems  of  what  appears  to  be  CarytKrinuB  omatus. 

With  the  exception  of  the  Potsdam  sandstone  fossils,  described  by 
'  Meek  and  Hayden  as  occurring  at  the  base  of  the  fossiltferous  series,  in 

the  Black  Hilb,  no  recognizable  Silurian  forms  have  been  observed  by 
I  geologists,  in  the  Rocky  mountains,  or  anywhere  to  the  west  of  them, 

I  unless  possibly  in  New  Mexico.     The  Silurian  series,  with  the  possible 

I  exception  of  the  Potsdam  sandstone,  veeros  to  be  entirely  wanting  in  the 

Rocky  mountains  proper,  the  Black  Hills  being  a  sort  of  outlier  of  tbe 
I  main  ranges,  and  lying  as  far  east  as  the  one  hundred  and  third  to  the 

>  one  hundred  and  fifth  meridian.     Dr,  Hayden  says,  in  his  paper,  on  the 

I  Geology  and  Natural  History  of  the  Upper  Missouri,  published  in  1 863, 

i  that  **  hitherto  no  indications  of  the  existence  of  any  other  member  (than 

I  the  Potsdam  sandstone)  of  the  Silurian  period  have  been  discovered  along 

I  .  the  eastern  slope  of  the  Rocky  mountains  within  the  boundary  of  the 

I  United  States."     He  considers  it  probable  that  the  Potsdam  sandstone  ia 

C  represented  in  the  Rocky  moundains,  although  no  fossils  of  that  member 

of  the  series  have  been  aa  yet  diacovered  anywhere  to  the  weat  of  the 
Black  Hilia. 
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Ob  die  MencftD  Bovndaiy  Survey,  a  few  fragments  of  feesilt  were 
fend  in  the  toperfieial  detritus,  near  £1  Paso  (longitude  10&^),  whtdi 
Isdiciled  the  existence  of  Silurian  rocks  in  that  vicinity ;  but  none  ap- 
pesr  to  have  been  found  in  place.  Professor  Hall  remarks  that  '*  the 
ipedmeos  referable  to  strata  of  this  age  (Deronian  and  Silurian)  are  few, 
iimI  they  sre  in  snch  condition  as  to  give  little  satisfactory  information 
Hording  the  rocks  in  place.**  The  specimens  obtained  are  figured  in 
the  Meiican  Boundary  Report,  but  not  described,  nor  is  their  locality  ao- 
nntely  stated. 

Dr.  Newberry,  in  his  Report  on  the  Geology  of  tbe  Colorado  river  re* 
gioD,  refers  the  lower  portion  of  the  strata  eiposed  in  the  grand  cafiona 
of  thst  river  to  the  Devonian  and  Silurian  senes;  but  as  no  recognisable 
bnlg  were  discovered  by  the  Ives  expedition  from  any  rocks  lower  than 
the  Gsrboniferoa^  this  reference  can  only  be  taken  as  expressing  a  con* 
rietioD  baaed  on  lithological  characters  and  stratigraphical  considerations. 

Id  view  of  the  facts  above  cited,  it  will  be  seen  at  once  how  interesting 
tUs  discovery  is  of  undoubted  Silurian  rocks  west  of  the  Rocky  moun* 
taiss;  snd  the  more  so,  since  we  have  in  this  remote  region  a  recurrence 
of  oonditiotts  and  forms  of  animal  life  so  closely  alli^  to  those  with 
vliich  we  are  femiliar  in  the  states  east  of  the  Missiasfppi.  It  is  a  very 
NBsrksble  feet  that  these  rocks  have  not  been  discovered  in  the  Rock; 
SMsotsins;  and  should  ferther  explorations  fail  to  reveal  their  presence, 
it  will  throw  a  new  light  on  the  history  of  the  physical  development- of  I 

tk  esntral  and  western  portions  of  this  continent.    Taking  into  view  j 

vlist  hss  now  been  communicated,  and  what  was  stated  in  my  previoua  ! 

Ein  regard  to  the  existence  of  the  older  stratified  rocks  in  the  Silver  | 

-  District,  it  will  appear  that  Dr.  Newberry's  generalizations  were,  in  \ 

■ii  probability,  correct,  and  that  we  may  expect  to  find  in  southern  and 
loathwestem  Nevada  the  outcropping  fossiliferpus  edges  of  the  strata  { 

nderljing  the  Carboniferous  of  the  great  Arizona  or  Colorado  plateau, 
nd  thst  3iey  will  be  proved  to  occupy  an  extensive  area,  and  to  yield  a 
prafenon  of  oi^nic  remains. 

Anoitf  the  specimens  collected  by  Mr.  Blatchley,  as  also  by  Mr.  Clay* 
too,  Mr.  Melville  Attwood,  and  Dr.  C.  L.  Anderson,  and  now  at  our  c^ce, 
tkts  is  a  considerable  number  which  demonstrate  the  existence  of  an  ex* 
Mve  freshwater  Tertiary  deposit  in  Nevada.  This  formation,  which 
Moogs  to  a  very  late  Tertiary  epoch,  evidently  occupies  a  considerable  ' 

Xtt,  ss  our  specimens  come  from  localities  hundreds  of  miles  distant  1 

hsB  each  other.  The  existence  of  any  marine  formation  more  recent 
^  the  Jurassic,  in  Nevada,  has  not  yet  been  proved ;  but,  as  Mr,  Gabb 
<AtsiDed  evidence,  in  1864,  of  the  occurrence  of  rocks  of  Cretaceous  age 
^  CSrooked  river,  in  Oregon,  east  of  the  Cascade  Range,  it  is  possible 
^  this  member  of  the  series  may  yet  be  discovered  in  Nevada.  | 

All  the  fossils  referred  to  in  this  and  my  previous  communication  on  1 

Ibe  (ssology  of  Nevada,  will  receive,  in  due  time,  thorough  investigation 
^  tbe  hands  of  Messrs.  Meek  and  Gabb,  or  other  competent  paleontolo-  | 

pts;  «nd  we  expect  that  our  collections  from  that  state  will  be  largely  i 

jscresKd  during  the  present  year. — Proe.  California  Acad.  Nat,  Sei^ 

Ail  icon.  8ek.*-tecoirD  Sasixs,  Vol.  XUJl^  No.  198.— Mabch,  1807. 
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10.  JSmd&h. — At  a  meeting  of  tbe  Naiaral  Hietorj  Society  of  Mod- 
tied  in  Janoarj  last,  Dr.  Dawson  exhibited  a  pbotc^^niph  of  a  remarkaMe 
•pectmen  of  3ogodn  CanadenMej  found  the  past  summer  in  the  Lauren' 
tian  limestone  of  Tudor,  Canada  West,  by  Mr.  Yennor,  of  the  Canadian 
Geological  Survey,  and  which  had  been  examined  and  described  for  Sir 
W.  £.  Logan  by  Dr.  Dawson.  The  rocks  at  Tudor  and  its  vicinity,  which, 
Mioording  to  the  observations  of  Mr.  Vennor  are  Ijower  Laurentian,  have 
experienoiBd  less  roetamorphism  than  is  usual  in  formations  of  that  age, 
and  this  peculiarity  ^ves  especial  interest  to  the  present  specimen,  which 
is  contained  in  a  rode  scarcely  altered  and  in  a  condition  not  essentially 
diffnrent  from  that  of  ordinary  Silurian  fossils. 

The  matrix  is  a  coarse'  laminated  limestone  of  a  dark  color,  and  oon-^ 
taininp;  much  sand  and  finely  comminuted  carbonaceous  matter.  The 
fossil  Itself  is  of  a  flattened  clavate  form,  about  six  and  a  half  inches  in 
length,  and  with  the  septa  of  its  chambers  perfectly  preserved,  exhibiting 
on  one  side  a  well  defined  marginal  wall  produced  by  coalescence  of  the 
septa,  and  apparently  traversed  by  small  orifices.  Under  the  microscope 
the  minute  structures  of  Bozodn  Canadenu  can  be  detected,  though  less 
distinctly  perceived  than  in  some  of  the  specimens  mineralized  by  serpen- 
tine. In  some  of  tbe  chambers  there  are  small  amorphous  bodies  con« 
taining  pointed  siliceous  spicules,  which  seem  to  be  the  remains  of  sponges 
that  have  established  themselves  in  the  cells  after  the  animal  matter  of 
Eotodn  had  disappeared. 

The  importance  of  this  specimen  was  pointed  out  as  establishing  the 
conclusions  previously  arrived  at  from  the  study  of  the  remains  of  JSozo6n 
included  in  tbe  serpentinous  limestones,  and  as  overthrowing  tbe  objec- 
tions raised  in  some  quarters  to  the  organic  origin  of  Eotcon.  Tbe  speci- 
men will  be  taken  to  England  by  Sir  W.  E.  Logan,  and  full  details  of  its 
characters  will  be  comnvinicated  to  the  Geological  Society,  along  with 
some  other  recent  discoveries  tending  to  the  establishment  of  a  second 
species  o(  Eotodn. -^Montreal  Gautte,  Jan.  29,  1867. 

11.0/1  FosJtils  in  the  Auri/erwiM  rocka  of  CaUfomia  ;  by  W.  P.  Blakb, 
(from  a  notice  of  the  meeting  of  the  California  Academy,  Aug.  20, 1866.) 
— Prof.  Blake  read  a  paper  upon  a  **  New  Locality  of  Fossils  in  the  Gold- 
bearing  Rocks  of  California,''  and  exhibited  specimens  of  Ammonites  from 
a  cut  on  the  line  of  tbe  Central  Pacific  Railroad,  near  Colfax.  Although 
the  specimen  exhibited  was  quite  perfect,  it  was  not  sufficiently  so  to  ena- 
ble tne  septie  to  be  seen.  Frof.  blake  remarked  that  these  fossils  were 
undoubtedly  of  the  secondary  period,  and  that  they  were  apparently  spe- 
cifically identical  with  those  from  the  American  river,  in  the  same  vicinity, 
of  which  he  had  sent  photographs  to  Mr.  Meek,  in  1 863,  and  afterwards 
noticed  the  same  at  a  meeting  of  the  Academy  in  September,  1804;  he 
also  thought  them  identical  with  the  species  found  at  Bear  Valley,  Mari- 
posa county.  Prof.  Blake  also  exhibited  the  tooth  of  an  extinct  elephant, 
a  molar^  found  in  the  auriferous  gravel  near  Michigan  Bluffs ;  also,  shark's 
teeth  and  other  marine  remains  from  Tulare  valley ;  these  remains  were 
found  by  him  at  an  elevation  of  at  least  twelve  hundred  feet  above  the 
aea,  and  probably  belong  to  tbe  Post-pliocene  period. 

Prof.  Blake  alluded  to  a  *" Quarry  of  Gold-bearing  rock"  in  Placer 
county,  known  as  the  Banker  or  Whisky  Hill  mine,  where  no  regular 
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qiurtK  vein  existt,  and  the  rock  of  the  bill  is  profitably  worked ;  some 
forty  ton«  per  diem  are  crushed,  yielding  from  two  to  twenty  dollars  per 
too — ^averaging  from  five  to  six  dollars  per  ton. 

12.  Oh  the  Cry$talliM  form  of  PaehnoliU ;  by  A.  DbsCloubaux, 
(From  a  letter  to  J.  D.  Dana,  dated  Dec  6,  1866.)— Pachnolite  is  not 
quadratic  as  has  been  stated.  Its  crystals  are  much  less  simple.  They 
belong  to  the  mooometrio  system,  and  appear  to  me  to  be  always  macled^ 
in  the  same  manner  as  are  those  of  amphibole.  As 
only  a  single  summit  is  visible,  the  crystals  being  re- 
tained in  the  gangue  by  the  opposite  one,  it  seems  as  if 
we  were  dealing  with  a  right  rhombic  prism.  The  four 
faces  of  the  terminal  octahedron  are  actually  of  the  same 
kind,  and  belong  to  a  positi^ie  hemi-octahedron,  h^.  The 
crystals  therefore  appear  as  in  the  annexed  figure,  the 
axis  of  revolution  being  normal  to  the  plane  bisecting 
the  acute  angle  of  the  fundamental  prism.  We  may 
admit  as  a  mean — 
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The  plane  of  the  optic  axes  is  perpendicular  to  the  plane  of  sy mmetryi 

m 
and  makes  an  angle  of  about  10^  to  15^  with  a  qormal  to  the  edge  ~, 

and  an  angle  of  about  28^  15'  to  18^  16'  with  a  normal  to  the  edge  ^. 
One  of  the  bisectrices  is  normal  to  the  plane  of  symmetry ;  the  other 


m 


H 


makes  with  the  edges  -  and  ^  the  same  angles  as  the  plane  of  the 

axes :  but  I  have  not  yet  been  able  to  ascertain  which  of  these  is  the 
bisectrix  of  the  acuU  angle  of  the  axes.  The  former  is  negative.  As  it 
has  been  impossible  to  cut  a  single  thin  plate  normal  to  the  biseotricesy 
it  has  not  been  possible  to  study  the  dispersion  of  the  optic  axes.  The 
crystals  rest  upon  small,  translucent,  crystalline  laminss,  which  appear  to 
possess  different  optical  properties.  Is  this  mineral  arksutite?  These 
kminsd  appear  to  maks  a  transition  stage  between  cryolite  and  pachnolite. 
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1*  SaUeu  JBurapeem  ;  raeeDsait  et  deicripsit  Dr.  F«idbmcu8  Wnnin. 
Bretlao,  1806.  pp.  286,  8vo. — While  awaiting  the  appearance  of  the 
general  elaboration  of  the  order,  oontrihoted  bj  Dr.  Andemon  to  the 
Frodromnt,  and  of  the  Ieone$  Salicum  he  hat  aleo  prepared,  we  receive 
this  beaoiifnl  volnme,  in  which  Dr,  Wimmer,  restricting  his  attention  to 
the  European  Wiiiowi,  has  renaed  these  with  much  detail  and  evidently 
with  very  great  care.  The  work  ii  written  throaghoat  in  Latin.  There 
ia  a  full  account  of  the  literature  of  the  subject,  of  the  strnetnre  and 
morphology,  and  of  the  various  systematic  arrangements  of  the  species 
which  different  authors  have  proposed.  Dr.  Wimmer  himself  arranges 
the  Willows  of  Europe  under  eleven  tersely  characterised  tribes,  each  eom- 
prising  from  one  to  six  species.  *He  admits  only  81  to  the  rank  of  genu- 
ine species,  redudng  a  great  number  to  mere  synonyms,  and  hartng  well 
characterised  these  in  the  first  half  of  his  volume,  he  devotes  the  rent  to 
Salicei  kybridm.  These  hybrids,  67  in  number,  and  chiefly  named  ao* 
8<frding  to  their  parentsge,  are  disposed  under  fourteen  sections,  and  their 
synoayroy  is  fully  indicated*  The  whole  work  gives  the  impression  of 
lieing  thoroughly  reliable  and  excellent  a.  o. 

2.  Le  Speei§  dei  Coioni  deicriiU  da  Fiuppo  Paelatokb.  Florence^ 
2866. — Professor  Parlatore*s  essay  upon  the  lonff-vexed  question  of  the 
species  of  Cotton  was  called  forth  by  a  Roy^l  Italian  CommissioD,  and 
is  dedicated  to  iu  President,  Devincenzi.  The  letter-presa,  of  64  pages» 
iu>,  is  divided  into  a  general  history  of  cotton-plants,  in  lulian ;  and 
the  description  of  the  species,  with  the  characters  and  full  synonymy,  are 
in  Latin,  but  the  farther  details  in  Italian.  He  describes  seven  species 
(besides  referring  to  as  many  doubtful  ones) :  G,  arboreum,  or  Tree  Got- 
too ;  G.  herbaeeum,  the  common  herbaceous  Cotton ;  G.  £arbaden$9^  or 
Sea-Island  Cotton ;  G,  relipiosum^  or  Peruvian  Cotton ;  G,  hiriutum^  or 
Siamese  Cotton ;  (S^,  Taitente,  as  a  new  speciesi  from  Tahiti,  which  bad 
been  long  variously  confounded  with  others ;  and  G.  8andvi%enu^  also  as 
a  new  species  from  the  Sandwich  Islands;  but  this  has  already  been 
published  by  Dr.  Seemann,  under  NuttalPs  name  of  G.  tomefOotum. 
These  species  are  all  illustrated  in  a  separate  atlas  of  six  plates,  in  ele- 
phant folio,  beautifully  exhibiting  them  in  specimens  of  the  natural  siae, 
in  good  lithography,  all  but  the  last  two  printed  in  colors.  Our  copy  of 
Uiis  fine  wonc  is  presented  by  the  President  of  the  Boyal  CoramissioOi 
through  the  author. 

Comfertx^  drc-^lt  is  well  known  that  Prof.  Parlatore  has  elaborated 
the  Coniferm  for  Uie  Prodromus;  We  have  from  him  his  study  of  the 
organography  of  the  flower  and  fruit  of  this  order,  a  memoir,  ooatribatad 
to  the  Annals  of  the  Museum  of  Natural  History  at  Florence,  written  in 
Italian ;  in  quarto,  with  three  folio  plates,  filled  with  structural  details. 
Botanists  are  aware  that  he  does  not  adopt  the  view  that  they  are  gym* 
nospermous.  We  may  soon  expect,  in  the  Prodromus,  the  full  presenta- 
tion of  this  view. 

A  separate  little  sheet  contains  characters,  given  in  advance*  of  a  few 
new  Cofufirm;  among  them  a  Larch  of  N.W.  America,  Larix  I^aUn^ 
jremarkabLe  for  a  cobwebby  voolliness  of  the  young  shoots  and  leftf-buds. 
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tii6  aedes  of  the  latter  with  a  fringed  margin.    We  have  from  the  samtf 
anthor  his 

OontidiraiioM  9ur  h  Mitkods  NatufMe  tn  Botanique.  8vo  pamph. 
Florence,  1868. — A  good  hiitorical  view  of  the  development  of  the  nat* 
aral  method,  with  some  pertinent  illustrationt  of  the  obviooi  Importanoe 
in  all  the  divieions,  from  highest  to  lowest,  of  looking  to  type*  and  dia 
muembU  of  characters  rather  than  resting  upon  sinrie  points^ — in  other 
words,  of  carrying  the  spirit  of  the  natural  rather  uian  of  artificial  sys< 
teoM  throaghout  the  whole  domain  of  botany.  a.  o. 

8.  Tr9e4abel8  far  the  Arboretum. — Mr.  J.  H.  Creighton,  of  Chiiicothe^ 
Ohio,  who  is  forming,  with  rare  and  thoughtful  generosity,  an  eztensiTe 
arboretum  for  a  college  in  Ohio,  has  contrived  a  plan  of  permanent  label 
tot  the  trees,  which  is  worthy  of  general  adop^tion  in  public  grounds  and 
parks.  The  label  is  of  cast  iron ;  and  it  exhibits  in  capital  letters,  in  bold 
leliei^  the  scientific  and  the  popular  name  of  the  tree.  Having  the  pat* 
tern  and  a  stock  of  letters  prepared  for  his  own  use,  Mr.  Creighton  ofoa 
to  east,  at  a  low  rate,  a6y  number  of  labels,  with  any  desired  name. 

A.  o« 

4.  (hone  prodtt€ed  by  PlantSj-^Vrokwx  Danbeny  of  Oxford  has  eo»» 
tributed  to  the  Journal  of  the  Chemical  Society,  for  January  last,  an  in** 
teresting  article,  giving  the  details  of  a  series  of  careful  experiments, 
which  go  to  prove  that  green  foliage,  in  assimilating  carbonic  acid,  water» 
Ac,  liberates  a  part  of  the  oxygen  in  the  Ibrm  of  osone.    After  his  ex- 

C'ments  were  made,  Dt.  Daubeny  foond  that  Eosmaan  of  Strasbniy 
reached  the  same  conclnsien,  but  through  less  refined  experiments^ 
Referring  to  the  first  paper  he  ever  communicated  to  a  scientific  society, 
that  published  in  the  Philosophical  Transactions  for  1834,  on  the  evolu^ 
tion  of  oxygen  sas  by  plants  in  the  day-time.  Dr.  Daubeny  concludes : 
^  Should  I  now  have  established  to  the  satisfoction  of  the  scientifio  worlds 
that  these  same  green  parts  of  plants,  at  the  very  time  they  are  emitting 
oxygen,  convert  a  portion  of  it  into  ozone,  I  might  hope  that  these  re* 
searches  of  my  later  years  will  serve  appropriately  to  wind  up  those  un* 
4lertaken  in  my  younger  ones,  by  showing  that  vegetable  life  acts  as  the 
a|^K>inted  instrument  for  counteracting  the  injurious  effects  of  the  ani* 
mal  creation  upon  the  air  we  breathe,  not  merely  by  restoring  to  it  the 
oxygen  which  the  latter  had  consumed,  but  also  by  removing,  through 
the  agency  of  the  ozone  it  generates,  those  noxious  effluvia  which  are 
ongetideied  by  the  various  processes  of  putrefaction  and  decay," — engen^ 
dered,  we  may  add,  as  much  by  decaying  vegetable  as  by  animal  matteri 

A.  G. 

5.  Morphology  of  8tamm$^  and  tue  of  Abortive  Or^oiw.-^In  a  recent 
anmber  of  the  Qardtwri  Chronicle,  the  editor,  in  giving  a  foil  account 
of  Dombeya  anpulaia^ — a  rare  plant,  which  has  just  flowered  at  Kew,-«* 
describes  as  follows  the  morphology  of  the  stamens,  and  the  remarkable 
assistance  which  the  Miaminodioy  or  barren  stamens,  seem  to  render  as 
goAtetweetiM^  carrying  pollen  from  the  efficient  stamens  to  the  stiffroas. 

^  The  stamens  in  this  plant,  as  in  all  the  Malvales,  may  be  kx^ed  upon 
•a  compound :  while  the  ordinary  stamen  corresponds  to  a  simple  leaf, 
(the  croups  of  stamens  in  the  Mallows  and  allied  orders  may  be  regarded 
aa  &#  equivalents  of  compound  leaves,  united  together  at  their  basest 
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Some  of  the  lobes  or  leaflets  of  these  oompovnd  leaves  bear  anthen,  while 
others  are  destitute  of  anthers,  and  oonstitate  the  barren  stamens  or  stara<* 
inodes.  Some  light  is  thrown  on  the  uses  of  these  barren  stamens  bj  an 
examination  of  the  plant  now  under  consideration.  In  the  fuUj  expan- 
ded flower,  the  inner  surface  of  the  upper  angle  or  point  of  each  petal  is 
about  on  a  level  with  the  stigma  and  with  the  tip  of  the  barren  stamen, 
the  outer  flat  surface  of  which  latter,  as  well  as  the  adjacent  portion  of 
the  petal,  are  often  dusted  over  with  pollen,  the  true  stamens  neverthe- 
less being  at  a  considerable  distance  beneath  these  organs.  In  less  fully 
developed  flowers  the  barren  stamens  may  be  seen  curving  downwards 
and  outwards  so  as  to  come  in  contact  with  the  shorter  fertile  stamens, 
whose  anthers  open  outwardly,  and  thus  allow  their  contents  to  adhere 
to  the  barren  stamens.  These  latter,  provided  with  their  freight  of  pol- 
len, uncoil  themselves,  assume  more  or  less  of  an  erect  position,  and  thus 
bring  their  points  on  a  level  with  the  stigma,  whose  curling  lobes  twist 
round  them  and  receive  the  pollen  from  them.  The  use,  then,  of  the 
•long  staminodes  seems  to  bo  to  convey  pollen  from  the  short  fertile  sta- 
mens to  the  stigma,  which,  but  for  their  intervention,  could  not  be  influ- 
eaeed  by  it  The  presence  of  pollen  on  the  upper  and  inner  comer  of 
the  petals  is  readily  explained  by  the  fact  that  owing  to  their  position 
and  peculiar  form  they  all  come  in  contact  with  the  ends  of  the  stam- 
inodes and  the  stigmas,  and  hence  they  too  get  dusted  with  pollen. 

^  These  arrangements  would  therefore  seem  to  favor  self-fertilization ; 
and  they  show  how  an  organ  spoken  of  sometitaes  somewhat  contempt- 
uously, as  barren,  rudimentary,  imperfect,  or  the  like,  may  yet  play  an 
important  part,  both  in  the  architectural  plan  of  the  flower,  and  in  its 
life-history.'' 

We  venture  to  suggest  that,  although  this  curious  arrangement  mnj 
serve  to  ensure  a  certain  amount  of  self-fertilization,  yet  it  must  likewise 
be  studied  in  relation  to  the  action  of  insects  which  probably  visit  these 
flowers,  and,  we  fancy,  may  have  something  to  do  either  in  the  deposi- 
tion or  in  the  removal  of  this  pollen,  so  bringing  about  cross-fertilization. 

In  regard  to  the  stamineal  structure,  briefly  sketched  in  the  beginning 
of  the  above  extract,  we  would  remark  that,  if  we  mistake  not,  Duchar^ 
ire  should  have  the  credit  of  having  brought  to  view  this  structure  of  the 
malvaceoas  andrcecium  more  than  twenty  years  ago;  that  the  inferences 
from  organogeny  soon  after  found  a  striking  illustration  in  this  country 
in  the  genus  Sidalcea  ;  and,  finally,  we  are  gratified  to  perceive  that  a 
theoretical  view  which  has  in  this  country  been  set  forth  as  a  part  of  ele- 
mentary botany  for  many  years  (see  Dot.  Text  Book,  third  edition,  1850, 
p.  249-252),  is  now  making  its  way  in  England.  It  is  evident  that  the 
name  (dedujdication)^  and  the  fanciful  or  un-morphological  conceptiona, 
with  which  this  sort  of  multiplication  of  oigans  (in  which  a  pair  or  a 

group  occupy  the  place  of  one)  was  originally  associated,  have  prejudiced 
ritish  botanists  against  the  thing  ;  and  it  was  on  this  account  that  we 
preferred  the  unobjectionable  name  of  choris!s, — defining  it  in  the  terms 
«f  the  above  parenthesis,  and  illustrating  it,  in  the  class  of  cases  in  quea- 
lioB,  by  the  comparison  of  such  compound  stamen  with  a  compound 
leal  In  another  class  of  cases,  antepoeed  parts  are  likened  to  intrafolia- 
eeous  stipules.  a.  o. 
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6.  Remarkable  union  of  iwo  trees ;  bj  Patsok  W.  Ltm av. — Near 
the  Tillage  of  North  Chester,  in  Hampden  Co.,  Mass.,  there  stands  a 
remarkable  elm  tree  ( Ulmus  Americana),  of  which  the  annexed  sketch 
will  give  a  tolerably  accurate  idea. 
It  stands  near  the  summit  of  a  range 
of  hills,  on  the  eastern   bank  of  a 
branch  of  the  Westfield  River,  in  a 
narrow  ravine,  on  either  side  of  which 
wooded  hills  rise  abruptly.    It  is  con- 
siderably exposed  to  the  light,  being 
near  the  edge  of  the  woodland. 

The  two  parts  of  the  tree,  which 
rise  from  the  ground  and  support  the 
arch,  are  80  feet  apart,  the  one  on  the 
left  of  the  sketch  being  as  much  as 
2^  feet  in  diameter,  and  rising  to  a 
height  of  nearly  or  quite  100  feet, 
while  that  on  the  right  is  If  feet  in 
diameter,  and  not  so  high.  The  arch 
Borings  from  the  tree  on  the  left  at 

the  height  of  14  feet,  and  connects  , 

with  that  on  the  right  at  the  height  of  4  feet.  Its  diameter,  near  its 
junction  with  the  former,  is  fully  1^  feet,  gradually  diminishing  in  size 
toward  its  junction  with  the  latter,  where  its  diameter  is  about  6  inches. 

Its  union  is  equally  perfect  at  either  end,  though  its  connection  seemi 
to  be  more  natural  and  regular  at  its  larger  extremity ;  which  would  lead 
one  to  suppose  that,  in  some  way,  a  branch  of  the  tree  on  the  left  had 
been  bent  over  and  become  engrafted  into  that  on  the  right  The  prob- 
ability of  this  supposition  is  enhanced  by  the  statement  of  the  gentleman 
who  owned  the  land  forty  years  ago,  that  the  tree  then  stood  on  the  lin^ 
of  a  fence,  and  that  he,  noticing  the  arch,  supposed  that  it  had  been 
bent  over  to  form  part  of  the  fence.  He  further  states  that,  if  he  re- 
members correctly,  tlie  branch  now  forming  the  arch  then  extended  be- 
yond the  tree  with  which  it  has  united. 

The  arch  runs  lengthwise  of  the  ravine,  and,  together  with  the  trunks 
which  rise  from  it,  derives  its  nourishment  from  both  sets  of  roots.  Of 
these  three  intermediate  trunks,  that  on  the  left  is  14  inches  in  diameter, 
and  attains  an  altitude  equal  to  that  of  the  main  trunk  on  the  left  of  it 
The  diameter  of  the  second  is  11  inches,  and  of  the  third  6  inches,  the 
two  rising  to  a  height  proportioned  to  their  size.  By  a  rough  estimate 
it  would  appear  that  the  horizontal  branch  supports  a  weight  in  addition 
to  its  own  of  about  4400  pounds.  About  midway  between  the  two 
original  trees,  there  rises  a  beech  tree  (Fagus  ferruginea)^  which  divides 
before  reaching  the  arch,  which  it  includes  within  its  branches,  but  does 
not  in  any  place  come  in  contact  with  or  support  it 

A  person  desiring  to  see  this  remarkable  tree  would  need  to  go  about 
a  half-mile  north  of  the  village  of  North  Chester,  to  a  saw-mill,  where 
he  would  cross  to  the  east  side  of  the  stream,  traverse  the  fields,  and 
climb  the  hill,  following  a  little  ravine  for  a  distance  of  forty  or  fifty  rods 
to  the  edge  of  the  wetland,  where  he  i«oald  readily  disooTsr  the  tree» 
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It  is  sonewhat  diflcvlt  of  aooets,  bat  wovid  repay  luiy  one  iatoreitod  in 
objeeU  of  thk  kind  for  the  trouble  required  to  reach  it    It  ban  been 
knowD  more  or  less  to  iodiTiduali  id  its  Tioinity  for  forty  yean  at  laaati 
but  hat  never  attracted  very  wide  attention. 
Amherit  OoU«g«,  Jao.  10th,  186*7. 

IV.  ASTBOBrOMT  AND  KSTEOBOLOGY. 

1.  Nwfemher  nuteon  in  1 866. — Accounts  of  the  grand  meteoric  ihover 
on  the  morning  of  the  13th-14th  of  November  continue  to  reach  nt» 
We  compile  the  foUowing  Miromary. 

U.)  In  the  SaniwUk  I$land$  (W.  long.  168*,  N.  lat  21*'  15').— Mr. 
J.  P.  Cooke,  with  leven  others,  saw  817  meteors  in  five  hours  on  the 
night  of  Nov.  IStb-Uth,  1866. 

From  10i<  to  I  lb  f.m^  9%  meteon^  Sky  dear. 

-     11    -  12     "     44      -  Cloudy  in  N.E. 

•*     12    **    1    A.iL,47      **  Sky  half  ooverML 

"       1    "    2     "     6S      "  Clear. 

••       S    -    8     «   141      «  Clear. 

Total  io  five  hours,        817      " 

There  was  no  special  radiation  from  Leo.  A  few  brilliant  meteoit 
were  observed  between  8*^  and  4^^  A.U.,  but  they  were  not  as  nnaieioas 
as  between  2  and  8  o*clock.    No  count  of  them  was  kept  however. 

These  observations  serve  as  a  continuation  of  those  in  the  United 
States,  and  show  that  there  was  no  revival  of  the  shower  directly  alttf 
our  dawn. 

(b.)  Aiia  iftnor.— Rev.  A.  T.  Pratt,  M.D.,  in  a  letter  from  Marash, 
Turkey,  gives  the  following  account  of  the  shower  as  seen  at  that  plaoei 

^  After  midnight,  we  did  not  look  out  till  2^  46°^  A.if.,  when  they  were 
decidedly  frequent  Miss  Spencer,  who  is  living  with  us,  being  called, 
we  went  out  and  took  our  station  to  count  them,  with  result  as  follows : 

N.W.  &W.  ToUL 

FromSh    Dm  to  8h  ism,                  200  298  498 

•*     8    16     •*  8    80                     800  666  888 

*•     8    80     *«  8    46                     486  662  1,148 

*^They  were  so  numerous  after  this  as  to  make  it  impossible  to  count 
them ;  foiling  by  dozens  and  scores  at  a  time  till  about  4*^  SO™,  when 
from  4*"  30^  to  4**  40°^,  in  the  southwest,  were  counted  200, — ^the  num- 
ber having  sensibly  decreased, — when  we  were  compelled  to  leave  the 
field. 

**  All  the  meteors  radiated  from  the  same  space  in  the  heavens  (hardly 
the  same  point),  i.  e.,  that  between  y  and  e  Leonis,  and  passed  thenoe  in 
every  direction,  only  two  or  three  being  observed  which  did  not  conform 
to  this  law.'' 

(e.)  In  India. — Rev.  Wm.  Wood,  in  a  letter  to  his  son  from  Ahmed- 
nuggur  (N.  lat  19*  5',  E.  long.  74*  55'),  says  that  he  watched  all  the 
ni^t  of  the  13th-14tb,  and  that  a  good  many  meteors  fell  before  mid- 
night,  and  so  on  till  three  o'clock,  but  that  from  that  time  till  light  thers 
was  a  shower  of  them.    At  one  time  he  counted  100  in  five  minutes.* 

*  It  is  net  certak),  however,  whether  thess  wers  sssa  by  one  or  bj  five  psrsoaa 
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Ode  roetdor  left  a  train  which  moved  wutward^  being  visible  for  fi?« 
mioDte^. 

{d,)  la  India, — Rev.  Edward  Chester,  writing  from  Dindigul  (N.  lat 
10^  25',  K  Ion.  78^),  says:  ''For  a  few  moinento  I  began  to  count  the 
meteors,  but  they  came  so  thick  and  so  many  at  a  time  that  I  had  to 
give  it  up.  I  saw  thousands.  I  saw  nothing  else  from  4  o*cIock  until 
daybreak,  and  even  saw  some  within  fifteen  minutes  of  sunrise.'' 

'(e.)  In  the  N,  ^//and'c— Mr.  E.  Guillemin,*  at  sea  45  miles  N.E.  of 
Flores,  saw  the  meteors  cross  the  sky  from  E.  to  W.,  with  long  trains. 
A  narrow  cloud  10^  high  lay  along  the  horizon.  From  behind  it,  from 
a  point  N.  50^  E.,  luminous  trains  shot  across  the  sky.  The  parallel 
paths  were  projected  into  the  meridiaim  of  a  sphere,  the  point  of  diverge 
eoce  being  the  pole.  Those  which  were  near  the  horizon  were  shorter 
and  more  like  the  ordinary  shooting  stars.  Toward  the  zenith,  however, 
they  were  much  more  brilliant,  and  their  time  of  flight  longer.  Those 
which  crossed  the  zenith  rose  perpendicularly  from  the  eastern  horizon, 
and  leaving  behind  an  immense  phosphorescent  arc,  disappeared  low  in 
the  west.  From  lO'*  to  11*^  the  stars  appeared  either  isolated  or  in 
groups  of  two  and  three,  at  intervals  of  from  four  to  twenty  seconds. 
They  moved  with  uniform  velocity,  and  had  a  mean  duration  of  flight  of 
•even  or  eight  seconds.  After  11  o'clock  the  display  gradually  dimin- 
ished, and  ended  about  half  past  three  in  the  morning. 

(/.)  At  Cape  of  Good  Hope, — Mr.  G.  W.  H.  Maclear  reports  (Astron. 
Monthly  Notices)  between  10^  p.m.  and  18^  a.m.  33  meteors  seen  at  the 
Cape  of  Good  Hope.  Between  IS*"  3*°  and  le**  21°"  a.m.  tliey  saw  2742. 
Of  these  there  were  1774  between  13^  51""  and  14^  36"^  45%  that  is,  in 
about  three-fourths  of  an  hour.     The  number  of  observers  is  not  stated. 

(g.)  Eaetem  Asia, — There  appears  to  have  been  no  remarkable  display 
at  Shanghai,  and  at  Yokuhama  in  Japan  a  watch  kept  that  night  de- 
tected nothing  unu<»ual. 

(A.)  At  Athens, — Dr.  J.  F.  J.  Schmidt  deduces  hourly  numbeis  for  one 
observer  for  the  twelve  hours  from  6**  p.m.  to  6**  a.m.  from  observations 
made  at  Athens.  There  were  different  persons  aetURlly  counting  during 
the  separate  hours,  but  allowances  are  made  for  personal  peculiarities. 
During  the  two  critical  hours,  2**  to  4*'  a.m.,  no  direct  count  was  kept  up. 
The  following  are  the  numbers : 

6  6  183  785  (t) 

6  7  980  405 

6  60  1055(1)  125 

Total  in  the  12  hours,  3564  meteors. 

(/)  Throughout  the  continent  of  Europe  the  shower  was  observed, 
and  it  maintained  everywhere  the  same  general  character,  no  differ- 
ences being  noted  that  may  not  be  due  to  personal  peculiarities  or  to  the 
weather.     In  Paris  and  Rome  the  weather  was  unfavorable. 

Mr.  A.  Quetelet,  at  Brussels,  locates  the  radiant  at  H.A.  148^,  N.  Deo. 
24^  The  time  of  the  maximum  was,  he  thinks,  about  a  quarter  past 
one  o'clock. 

(k.)  In  Great  Britain. — At  Edinburgh  one  observer  saw  the  follow- 
ing numbers  in  successive  minutes  from  12^  58*°  to  1*^  38™  (G.  m.  time), 

*  Comptet  Readus,  Izili,  961.    Compare  this  vol,  p.  88,  No.  25. 
Am.  Joub.  Sol— 8ecoMD  Ssaui,  Vol.  XLUI,  No.  12&— Mabch,  1867. 
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another  peraon  keeping  the  reoord.    The  enms  of  the  colnmns  give  the 
numbers  for  each  five  minutes. 


28 

80 

88 

40 

44 

88 

80 

86 

29 

86 

81 

80 

82 

34 

80 

85 

80 

28 

60 

64 

40 

62 

29 

28 

60 

88 

41 

60 

29 

28 

210      202      178      212      168      182 

During  the  next  half  hour  were  seen  305,  making  a  total  of  1492  for 
one  observer  in  the  hour.  Similar  records  of  numbers  by  other  observ- 
ers are  given  in  the  Astr.  Soc.  Notices.* 

Sir  John  Herschel  located  the  radiant  at  long.  142''  SCK,  lat  10^  15'  N. 
Since  this  point  is  very  nearly — perhaps  exactly — 90®  from  the  sun,  he 
concludes  that  the  orbit  of  the  meteors  is  very  nearly  circular  and  tlie 
motion  retrograde.  He  adds  (Astr.  Soc.  Notices^  xxvii,  21),  **Hov  &r 
this  conclusion  of  a  retrograde  motion  of  the  meteorites'  revolniion 
round  the  sun — a  conclusion  already,  I  believe,  arrived  at  by  Mr,  New- 
ton— is  compatible  with  the  truth  of  the  *  nebular  hypothesis,'  we  maj 
leave  it  to  the  advocates  of  that  hypothesis  to  consider." 

A  train  observed  by  him  remained  visible  six  minutes,  drifting  slovly 
southwards  over  a  space  8®  or  9^^  and  at  the  same  time  changing  its  di- 
rection so  that  at  its  disappearance  it  was  at  right  angles  to  its  original 
position. 

Mr.  A.  S.  Herschel  gives  (Astron.  Soc.  Notices)  the  following  d6te^ 
minations  of  the  radiant.  Most  of  them  are  from  paths  recorded  by  dif- 
ferent observers  upon  charts  of  the  British  Association. 


Long. 

N.  Lat 

Long. 

N.Lat 

Long. 

N.Ut 

1410  6' 

10«  6' 

144®  46' 

10<>  4' 

1460  40' 

11°  62' 

142  41 

10  68 

141  87 

11  19 

148  41 

9  546 

148   7 

9  16 

148  81 

9  28 

148  12 

10  S 

142  10 

10  15 

141  86 

9  27  . 

142  58 

9  9 

142  28 

9  49 

146  41 

10  20 

142  51 

10  42 

The  magnets  at  Greenwich  were  remarkably  quiet  during  the  night 
Prof.  Challis  remarked  an  unusual  glow  in  the  atmosphere  during  the 
display. 

(/.)  Observations  with  the  spectroscope, — Mr.  A.  S.  Herschel  and  Mr. 
John  Browning  were  provided  with  spectroscopes  arranged  for  direct 
vision.     Mr.  Browning  says  (Astron.  Soc.  Notices,  1867,  p.  77): 

**  After  catching  a  few  spectra  in  different  directions,  [  at  length  de- 
cided on  keeping  the  direct-vision  prism  pointed  a  little  to  the  west  of 
Leo  Majori  with  the  axis  of  the  prism  parallel  to  the  horizon.  The  spec- 
tra which  I  saw  were  those  of  meteors  which  started  from  the  radiant 
point  and  passed  through  the  belt  of  Orion.  Of  course  the  numl^er  of 
meteors  which  came  into  my  field  was  comparatively  limited,  but  the 
whole  of  them  travelled  in  a  direction  parallel  to  the  axis  of  the  prism, 
a  condition  essentia!  in  the  observation  of  the  spectra. 

'*  From  the  rapid  flight  of  the  meteors  rendering  the  spectra  very  diffi- 
cult to  catch,  I  cannot  pretend  to  speak  with  confidence  of  the  appea^ 

*  lliere  b  an  important  misprint  in  the  25th  line,  p.  87  of  the  last  nnmber  of  tbt 
Journal,  in  Dr.  Gould's  letter.    For  12^  89n  Os,  read  I2b  59ai  Qi. 


Digitized  by 


Google 


A$lronamy  and  Meteorology.  S70 

•ace  of  the  Bpectra  shown  by  the  priun,  but  I  saw  a  great  difference  be- 
tween the  spectra.    I  believe  that  I  saw  spectra  of  the  following  kinds : 

'*  A.  Continuous  spectra,  or  those  in  which  the  whole  of  the  colors  of 
the  solar  spectrum  were  visible,  excepting  the  violet  rays. 

^  B.  Spectra  in  which  the  yellow  greatly  preponderated ;  but  which  in 
every  other  respect  resembled  those  above  described 

"'  C.  Spectra  of  almost  purely  homogeneous  yellow  light,  but  with  a 
faint  continuous  spectrum,  that  is,  a  faint  trace  of  red  on  one  side  and 
green  on  the  opposite  side  of  the  yellow  portion  of  the  spectrum. 

^  D,  Spectra  of  purely  homogeneous  green  light ;  of  this  kind  I  only 
saw  two. 

'*  I  observed  through  the  prism  spectra  of  several  trains.  The  light 
which  was  mostly  blue,  green,  or  steel  gray,  generally  appeared  homoge* 
neons ;  but  this  may  have  arisen  from  the  light  having  been  too  faint  to 
produce  a  visible  spectrum.  Stars  below  the  second  or  third  magnitude, 
although  visible  through  the  prism,  fail  from  this  cause  to  give  spectra 
in  which  blue  and  red  are  perceptible." 

As  was  indicated  in  the  last  number  of  the  Journal  (p.  88),  the  eastern 
limit  of  the  shower  roust  have  been  in  Central  Asia.  It  was  a  little  east» 
however,  of  the  line  there  given. 

Several  papers  concerning  the  theory  of  the  meteors  by  Schiaparelli, 
Faye,  LeVerrier,  Peters,  &c,  of  which  we  had  intended  to  give  here  an 
abstract,  must  be  deferred  to  the  next  number  of  the  Journal.       h.  a.  k. 

2.  New  minor  planet^  Antiopey  (§). — Dr.  Luther  discovered  a  minor 
planet  on  the  Ist  of  October,  to  which  the  name  Antiope  has  been  given. 

3.  New  minor  planet^  @. — ^The  ninety-first  minor  planet  was  discov* 
ered  by  Mr.  Stephan  at  Marseilles  on  the  4th  of  November. 

4.  Comet. — Mr.  Stephan  discovered  a  telescopic  comet  on  the  night  of 
the  22d  of  January,  in  R.A.  2^  34",  and  N.P.D.  74^  26'. 

5.  Aurora  Boreaiie  at  Highland^  Illinois  ;  by  A.  F.  Bandbltvr.  (From 
a  letter  to  the  editors,  dated  Highland,  Madison  Co.,  III.,  Nov.  11,  1866.) 
— ^I  find  in  No.  119,  2d  series  of  this  Journal,  (SepL  1805,)  observations 
on  the  aurora  of  Aug.  3,  1865,  at  your  city,  among  which  I  notice  tome 
remarks  on  the  change  of  color  of  auroral  streamers,  from  white  and  yellow 
into  a  rosy  hue ;  which  the  observer  attributes  to  the  efiect  of  '*  sunlight 
striking  the  tops  of  those  streamers  at  the  height  of  several  hundred 
miles — as  it  must  have  been  at  that  hour — above  the  earth's  surface.^ 
The  learned  author  of  the  said  communication  calling  the  attention  of 
auroral  observers  to  this  fact,  I  venture  to  transmit  to  him,  through  your 
kind  intermediary,  some  extracts  from  ray  auroral  note-book  (kept  since 
1860,  and  containing  new  observations  of  47  displays),  bearing  on  the 
points  alluded  to  by  him. 

1860,  Aug.  12,  9*4  p.  M. — A  group  of  splendid  streamers  appeared  IT. 
16®  W.,  white  at  first,  but  turning  into  purple  above. 

1860,  Sept  6,  8*33  p.  m. — A  bluish  glow,  N.  30®  W.,  issuing  a  duster 
of  red  streamers ;  they  shifted  slowly  toward  Ursa  Major,  color  turning 
from  purple  into  an  intensive  bloody  red. 

10-5. — ^The  entire  upper  border  of  the  dark  segment  dissolved  into  a 
smoky  cumulated  mass,  out  of  which  a  perfect  sea  of  streamers  is  seen  to 
issue.  The  streamers  are  white  below,  purple  above,  the  most  vivid  red 
being  always  toward  the  middle  of  the  streamer. 
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10*25. — E.  and  W.  the  Btrenmers  incline  toward  the  horizon,  and  as- 
sume the  deepest  red  hue,  while  in  the  N.  the  color  is  much  paler. 

1861,  March  9,  8*20  p.m. — ^The  dark  segment  has  completely  vanished 
and  a  semicircle  of  streamers  has  taken  its  place.  They  reach  as  high  as 
the  pole-star,  and  assume  a  red  hue  above  an  altitude  of  25^  The  most 
beautiful  color  is  at  both  the  eastern  and  western  extremities. 

Observation  made  on  Durham  Terl-ace,  Quebec,  Aug.  7,  1862,  in 
bright  moonlight.     Yellow  streamers  rose  from  N.R  to  N.W.,  their  base 

being  at  an  altitude  of  25^-28^  and  the  tops  reaching  the  zenith 

These  streamers  appeared  stationary,  but  the  intensity  of  the  light  rooved 
regularly  through  their  feet  from  £.  to  W.  and  backward,  also  flowiof 
upward  along  the  streamer.  (Same  observation  at  8'10  p.m.  of  Aug.  8, 
on  St.  Lawreuce  river,  near  Trois-IiiviereSf  moon  shining  very  brightly. 
Streamers  of  yellow  hue.) 

1862,  Oct.  3. — Full  moonlight  and  display  rather  iudistinct  on  aeeoont 
of  it.  I  noticed  the  sky  to  turn  purple  in  the  £.  at  a  low  altitude,  and 
at  the  beginning  of  the  Hurora. 

Feb.  20. — Near  the  moon  there  was  a  patch  of  pale  carmine,  of  alle^ 
nately  increasing  and  decreasing  intensity. 

In  general,  I  have  never  seen  a  single  streamer  that  was  not  originally 
Vfhiiey  but  turned  sometimes  into  purple  or  bloody-red  upon  reaching  <( 
certain  altitude.  At  the  moment  of  issuing,  the  beam  is  white  and 
brightest  at  its  base ;  as  it  increases  in  size,  it  generally  attains  a  rootioa 
along  the  horizon  to  the  west,  and  also  the  intensity  decreases  below  and 
appears  greatest  in  the  middle  of  the  beam.  When  the  beam  has 
reached  its  most  westerly  position,  then  the  base  vanishes  and  the  top 
appears  brightest,  the  streamer  appears  as  an  isolated  cloud  of  more  or 
less  brilliant  light  of  varying  intensity,  until  it  begins  to  vanish. 

When  several  arches  or  layers  of  auroral  matter  succeed  each  other 
and  the  tops  of  the  streamei-s  of  one  arch  (still  below  our  hori*>n)  ap- 
pear at  tht;ir  vanishing  points  behind  the  arch  immediately  preceding,  we 
may  sometimes  notice  the  sky  under  an  auroral  arch  in  sight  to  torn 
purple  also. 

I  have  also  noticed  that  the  condition  of  the  atmosphere  has  great  in- 
fluence on  the  color  of  auroral  light.  By  hazy  weather  streamer!  ap- 
pear red,  nearer  the  horizon  than  by  a  clear  transparent  sky. 

IV.    MISCELLANEOUS  SCIE^TIFIC  INTELLIGENCE. 

1.  Analysis  cf  a  Meteoric  Iron  from  Colorado  ;  by  Dr.  C.  T.  Jackbow. 
(From  a  letter  to  one  of  the  editors,  dated  Boston,  Nov.  10, 1866.)— I  re- 
ceived last  Tuesday,  Nov.  6th,  a  piece  of  meteoric  iron  from  Rev.  Mfc 
Thompson,  who  brought  it  from  Colorado  and  who  had  negotiated  for 
the  large  mass  with  the  intention  of  presenting  it  to  the  Boston  Society 
of  Natural  History.  I  have  just  learned  that  Prof.  Shepard  through  the 
Agency  of  a  friend  in  Denver  City  has  secured  the  original  mass,  said  to 
be  two  feet  in  diameter,  for  his  cabinet.  It  appears  from  Mr.  Shepard't 
letter  to  me  that  it  is  the  eame  mass  that  is  mentioned  in  the  last  (Sept.) 
No.  of  your  Journal,  page  250.  I  made  the  chemical  analysis  of  it  be- 
fore i>eing  aware  it  was  the  aame  meteorite  described,  and  since  no  previ- 
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OQs  analysis  of  it  faaa  been  made,  I  offer  mine  to  you  for  the  Journal, 
Prof.  Shepard  expressing  a  desire  that  it  should  be  published. 

The  piece  of  meteoric  iron  given  me  by  Mr.  Thompson,  who  brought 
It  from  Colorado,  weighs  four  ounces.  It  has  been  heated  in  a  forge  fire 
in  order  to  cut  it  more  easily ;  but  still  the  Widrnannstattian  figures 
come  out,  when  dilute  nitric  acid  is  applied  to  the  polished  surface,  as 
distinctly  as  possible  and  consist  of  a  series  of  small  nearly  equilateral 
triangles  with  the  lines  well  defined  and  quite  elevated.  On  one  side  of 
the  specimen  was  a  crust  about  one-eighth  of  an  inch  thick,  consisting 
of  sulpbid  of  iron.  This'probably  in  the  unaltered  meteorite  is  a  bisul- 
phid  of  iron  mixed  with  oxyd  of  iron. 

A  portion  of  the  clean  metal  sawed  ofif  from  the  mass  has  the  sp.  gr.=;: 
1-692: 

On  chemica]  analysis  by  the  most  approved  method,  separating  the 
iron  from  the  nickel  by  succinate  of  ammonia  and  determining  the  nickel 
as  oxyd  of  nickel  and  then  analyzing  this  oxyd  for  cobalt  and  copper — a 
separate  portion  of  the  meteorite  being  employed  in  analysis  for  the  tin 
which  was  twice  determined,  and  the  nitric  solution  being  tested  for  phos- 
phoric acid  and  sulphuric  acid,^<&c. — the  results  per  cent  of  my  analysis 
Are  as  follows : 

Metallic  iron,  ....  90650 

"      nickfi],  ...  -  7-867 

"      cobalt,  ....  0010 

"      tin,  ....  0*020 

Insoluble  matter  coDsisting  of  a  little  silica,  schrei- 
bersite  and  chrome  as  proved  by  blowpipe  in- 
vestigation, -  -  ...      0*960 

99-497 

2.  Hailstones  in  China;  by  S.  W.  Williams. — On  Tuesday  at  6  p.  m. 
on  June  5,  1866,  a  thunder  storm  came  from  the  northeast,  and  broke 
over  Peking  with  great  violence.  The  hailstones  soon  followed  the  first 
dash  of  rain,  and  increased  in  size  and  quantity  till  the  rain  almost 
seemed  to  cease.  The  shower  lasted  forty  minutes,  leaving  the  yards 
white  with  hailstones,  but  as  the  wind  was  li^ht  no  damage  was  done. 
The  very  largest  stones  were  4  to  4^  inches  m  circumference ;  the  pre- 
vailing shape  was  conical,  and  almost  all  the  stones  exhibited  a  kernel  of 
clear  iee  enclosed  in  frozen  snow,  with  a  covering  of  ice  outside.  The 
strata  of  air  through  which  they  passed  in  their  descent  must  have  been 
of  very  different  degrees  of  temperature  to  produce  such  distinct  layers 
of  ice  and  snow  in  the  stones.  Such  hailstorms  are  not  frequent  in  the 
North  of  China,  and  the  people  say  that  this  one  is  the  most  remarkable 
since  July,  1838^  when  the  stones  were  like  oranges  and  apples  and  mel- 
ons for  size,  and  did  great  damage  to  dwellings  and  trees. 

3.  U.  S.  Coast  Survey. — The  eminent  mathematician.  Prof.  Pierce  of 
Harvard,  has  been  appointed  to  the  office  of  Superintendent  of  the  Coast 
Survey,  left  vacant  by  the  death  of  Prof.  Bache, 

4.  Chicago  Museum  of  Natural  History, — The  late  Major  Kennicutt 
at  the  time  of  his  death  was  Director  of  the  Chicago  Museum  of  Natu- 
ral History,  an  institution  of  which  he  was  essentially  the  founder.  This 
office  has  recently  been  filled  by  the  appointment  of  Mr.  William  Stimp- 
8on,  one  of  the  best  zoologists  of  the  country. 
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Prof.  Bachb. — ^Tlie  death  of  Professor  Albxahdrb  Dallas  Bacbe,  just 
announced,  will  awaken  profound  regret  throughout  a  very  large  circle 
of  scientific  friends.  For  the  last  thirty  years  he  has  been  intimately  con- 
nected with  the  progress  of  American  Science.  In  some  important  de- 
partments he,  more  than  any  other  man,  may  be  regarded  as  the  leader. 

He  was  graduated  at 'the  Military  Academy  at  West  Point,  in  1825, 
holding  the  first  rank  in  his  class.  He  was  immediately  appointed  As- 
eistant  Professor  of  Engineering  in  the  Academy,  and  occupied  the  position 
for  one  year.  After  senring  as  an  oflScer  in  the  Corps  of  Engineers  for 
three  years,  he  resigned  to  accept  the  professorship  of  Natural  Philosophy 
and  Chemistry  in  the  University  of  Pennsylvania,  to  which  he  was  elected 
in  1827.  After  filling  this  place  with  distinguished  success,  for  k  num- 
ber of  yeara,  he  was  calleil,  in  1836,  to  the  presidency  of  .the  Girard  Col- 
lege, then  recently  established  in  Philadelphia  by  the  princely  bequest  of 
Stephen  Girard.  Six  years  later  he  received  and  accepted  the  appoint- 
ment of  Superintendent  of  the  United  States  Coast  Survey,  a  post  made 
vacant  by  the  death  of  Professor  Hassler.  He  entered  upon  this  office 
10  November,  1843.  Since  that  time,  a  period  of  twenty- three  years,  the 
results  of  his  labors  have  been  public  property.  It  would  be  out  of  plaoe 
ID  this  brief  notice  to  speak  of  the  magnitude  or  the  importance  of  that 
great  national  work,  the  Coast  Survey.  It  is  proper  to  say,  however, 
that  few  men  could  have  carried  to  it  such  ample  scientific  preparation, 
•o  much  practical  wisdom,  and  such  signal,  almost  unrivalled,  adminis- 
trative talents.  His  annual  reports  to  Congress,  growing  in  fulness  and 
extent  as  the  work  advanced,  form  an  invaluable  series  of  scientific  papers. 
They  have  justly  won  for  him  not  only  an  American  but  a  European 
reputation.  It  is  well  known  that  eminent  scientists  in  Europe,  engaged 
in  the  vast  labors  of  geodesy  undertaken  by  the  different  governments, 
have  sought  with  eagerness  for  the  Reports  of  the  American  Coaat  Sur- 
vey, and  have  placed  them,  as  regards  accuracy  and  exhaustive  thorough- 
ness, in  the  first  rank  of  works  upon  that  subject. 

He  has  contributed  many  memoirs  to  our  scientific  journals,  and  many 
to  the  American  Association  for  the  Advancement  of  Science,  of  which 
he  was  twice  president,  and  always  a  leading  member.  These  memoirs, 
often  very  elaborate,  have  generally  been  devoted  to  the  discussion  of 
original  researches  in  the  more  progressive  branches  of  physical  inquiry, 
and  are  well  worthy  of  attention  not  only  as  substantial  contributions  to 
acience,  but  as  models  of  research. 

During  his  presidency  of  Girard  College  from  1836  to  1841,  he  spent 
a  year  abroad  under  the  direction  of  the  Board  of  Trustees,  to  examine 
and  report  upon  the  state  of  education  in  Europe.  The  results  of  tliis 
examination,  executed  with  great  care  and  minuteness  of  detail,  were 
given  to  the  public  in  a  full  and  very  instructive  octavo  volume  in  1839. 

On  the  establishment  of  the  National  Academy  of  Sciences,  by  the 
Act  of  Congress,  in  1863,  the  members  of  that  body,  intended  to  represent 
and  direct  the  highest  science  of  the  country,  unanimously  elected  him 
their  first  president  for  a  period  of  six  years.  Unhappily  for  the  interests 
of  seience  that  period  has  been  cut  short  The  disease  which  has  now 
terminated  fatally,  induced  perhaps  by  over  mental  action,  has  for  many 
month!  been  making  inroads  upon  his  fine  physical  censtitotion,  and 
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impairing  the  vigor  of  his  large  and  weH-halanced  powers  of  mind.  His 
friends  have  watched  its  progress  with  alternate  hopes  and  fears,  and 
have  only  recently  yielded  to  the  sad  conviction  that  his  allotted  work 
was  done. 

Iq  the  administration  of  his  office  aa  Superintendent  of  the  Ck>ast 
Survey,  Prof.  Bache  was  always  kind  and  considerate  to  his  subordinates 
— but  never  blind  to  any  remissness  in  duty.  He  was  himself  a  great 
worker  and  he  expected  every  body  under  him  to  follow  his  example. 

Id  society  he  was  eminently  genial.  No  one  knew  better  than  he,  how 
to  throw  off  the  care  of  business  when  a  task  was  done,  and  give  himself 
up  to  the  mirth  and  merriment  of  the  hour.  To  his  friends  he  was  most 
generous  and  obliging,  and  very  many  of  them  will  feel  his  death  as  a 
sorrowful,  personal  bereavement.  He  leaves  a  devoted  wife,  who  has  been 
many  years  literally  the  sharer  of  his  labors,  t«>  mourn  her  irreparable  loss 
and  bear  the  burden  of  solitude  in  the  midst  of  society.  a,  o. 

J.  BuRKBARDT. — Mr.  Burkbardt,  long  associated  with  Prof.  Agassis  aa 
bis  artist,  die<l  on  the  20th  of  February  last,  from  the  effects  of  a  disease 
consequent  on  exposure  in  the  course  of  the  late  Bmcilian  expedition. 

VI.    MISCELLANEOUS  BIBLIOGRAPHY. 

1.  FirBt  Annual  Report  on  the  Geology  of  Kansas ;  by  B.  F.  Mudos, 
A.M.,  Prof,  of  Geology  and  Nat.  Hist,  in  the  Kansas  State  Agricult.  Col* 
lege,  and  State  Geologist  for  1864.     Lawrence,  1866.     56  pp.,  8vo. 

Preliminary  Report  of  the  Geological  Survey  of  Kansas  ;  by  G.  C. 
Swallow,  State  Geologist.    Lawrence,  1866.     198  pp.,  8vo. 

The  first  of  these  Reports  gives  the  results  of  a  reconnoissance  made  in 
1864.  It  contains  some  facts  of  general  interest  to  the  people  of  Kansas, 
—especially  in  regard  to  the  saline  springs,  and  the  manufacture  of  salt, 
bnt  nothing  new  to  science. 

The  second  Report  is  a  more  important  work.  It  contains  the  resnlta 
of  an  examination  of  Eastern  and  Central  Kansas,  made  in  1865,  and  in- 
cludes the  separate  Reports  of  Dr.  C.  A.  Logan  on  the  sanitary  relations 
of  the  State,  that  of  Dr.  T.  Sinks  on  its  Climatology,  and  the  Report  of 
the  Assistant  Geologist,  Major  F.  Hawn. 

A  detailed  section  of  the  rocks  of  Eastern  Kansas  is  first  given,  in  which 
the  classification  of  the  Permian  proposed  by  Swallow  and  Hawn  is  essen- 
tially retained.  This  makes  the  formation  in  that  region  about  700  feet 
in  thickness,  or  nearly  three  times  that  admitted  by  Meek  and  Hayden 
(this  Journal,  [2],  xxvii,  424).  These  geologists  regarded  the  inter- 
mediate strata,  wnich  contain  both  Permian  and  Coal-measnre  fossils, 
as  part  of  the  Upper  Coal-measures,  resting  conformably  upon  those  be- 
low. In  this  Report  these  strata  are  considered  as  Permian ;  and  it  is 
claimed  by  Prof.  Swallow  that  a  want  of  conformability  may  be  detected 
between  them  and  the  true  Coal-measures,  by  comparing  sections  made 
at  diflferent  localities.  •This  question  of  conformability  in  the  series  is  a 
very  important  one,  and  deserves  further  investigation. 

According  to  this  Report  the  oldest  rocks  in  the  State  are  Lower  Car* 
boniferous.  The  Coal-measures  occupy  the  surface  of  Eastern  Kansas 
over  an  area  of  17,000  square  miles,  and  dip  beneath  the  Permian  to 
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the  westward.  They  contain  nut  less  than  80  separate  beds  of  lime- 
stone. No  arldi(ional  evidence  appears  to  have  been  obtained  in  regard 
to  the  age  of  the  gypsum* bearing  strata  immediately  above  tlie  Permian, 
and  none  relating  to  the  more  recent  foiroalions. 

The  report  contains  a  chapter  on  economical  geology,  which,  with  the 
separate  Reports  appended,  furnishes  much  information  of  value  to  all 
interested  in  Kansas. 

2.  Firnt  Annual  Report  of  the  Chological  Survey  of  Iowa;  by  C.  A. 
White,  M.D.,  State  Geologist.  4  pp.,  8vo.  Des  Moines,  1 8G7.--Tb;8  Re- 
port is  merely  a  preliminary  notice  of  the  organization  and  commeDoe* 
ment  of  the  present  survey  during  the  past  year,  A  brief  Report  by 
the  State  Chemist,  Prof.  Hinrichs,  is  appended. 

8.  Report  of  the  Progress  of  the  Geological  Survey  of  Horth  Caro- 
lina, 1866;  by  Prof.  W.  C.  Kerr,  State  Geologist.  66  pp.,  8vo.  Ra- 
leigh, 1867. — A  brief  Report,  containing  some  information  on  the  geology 
of  the  State,  but  mainly  interesting  as  showing  that  its  geological  explo- 
ration is  begun  again  in  good  earnest. 

4,  Oeological  Survey  of  Canada,  Sir  Wm.  R  Loo  an.  Director.  Re- 
port of  Progress  from  1863  to  1866.  322  pp.,  large  8vo.  Ottawa, 
1866. — This  Report  reached  us  too  late  for  a  notice  in  this  place. 

6.  On  the  Rock  Salt  Deposit  of  Petit  Anse,  Louisiana  Rock-Salt 
Company,  Report  of  the  American  Bureau  of  Mines.  36  pp.,  4to,  vith 
maps. — This  important  report  is  based  mainly  on  the  investigations  of 
Dr.  C.  A.  Goessmann.  Dr.  Goessmann  obtained  for  the  composition  of 
the  salt  of  Petit  Anse,  chlorid  of  sodium  98*8823,  sulphate  of  lime 
0*7825,  chlorid  of  magnesium  0*0030,  chl.  of  calcium  0*0036,  moibture 
0-3286=100. 

6.  Plane  Problems  in  Elementary  Geometry:  or  Problems  on  <A# 
Elementary  Conic  Sections^  the  Point,  Straight  line,  and  Circle;  by 
S.  Edward  Warren,  C.E.,  Prof,  of  Descriptive  Geometry,  etc.,  in  the  Rens- 
selaer Polytechnic  Institute.  162  pp.,  12mo,  with  a  plate  and  numerous 
figures.  New  York,  J  867  (John  Wiley  &  Son).— This  little  volume  is 
prepared  by  one  who  is  master  of  his  subject  both  theoretically  and  prac- 
tically, and  is  an  excellent  manual  for  the  student  or  artizan.  It  gives 
directions  with  regard  to  the  use  of  drawing  instruments,  is  clear  and  pre* 
cise  in  its  definitions  and  demonstrations,  and  very  varied  in  its  problem! 

7.  The  American  Naturalist,  a  Popular  illustrated  Magazim  i^Nat" 
ural  History.  Vol.  I,  March,  1867,  No.  1.  66  pp.,  8vo.  Salem,  Bmcx 
Institute. — This  first  number  of  the  monthly  American  Naturalist,  an- 
nounced in  this  volume,  at  page  136,  sustains  fully  all  that  was  promised. 
Among  its  illustrations  are  two  plates,  one,  of  the  crater  of  EiUuea  in 
1864-5,  and  the  other,  of  the  structure  of  the  Land  Snails,  with  Tefe^ 
ence  especially  to  those  of  New  England. 

8.  Description  of  Fossil  Plants  from  the  Chinese  Coal-bearing  roeh  ,* 
by  J.  S.  Newbbrrt,  M.D.,  being  Appendix  No.  1  of  Geological  Researcbei 
in  China,  Mongolia  and  Japan,  by  Raphael  Pumpelly.  6  pp.,  8vo,  with  s 
plate.  Smithsonian  Contrib.  to  Knowledge,  1867. — ^The  species  are  those 
referred  to  by  Dr.  Newberry  in  his  paper  in  this  Journal,  vol.  zlii,  p.  15l< 

9.  Mus4e  Teyler :  Catalogue  syst^matique  de  la  Collection  Pal^nto- 
Jogique,  par  T.  C.  Winkler.  Quatrieroe  Livraison.  Harlem,  1865.— 
This  is  a  continuation  of  the  Catalogue  noticed  io  vol.  xli,  at  page  387. 
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Aet.  XXXI. — On  certain  recent  contriiutions  to  Astro-Meteor" 
ology;  by  H.  A.  Newton. 

1.  Badiant  'points^  or  radiant  areas. 

Fob  more  than  twenty  years  a  Committee  of  the  British  As- 
sociation for  the  Advancement  of  Science  has  annually  made  an 
extended  report  on  Observations  of  Luminous  Meteors^  in  which 
have  been  given  in  detail  the  times,  paths,  physical  appearances, 
and  other  phenomena,  of  meteors  seen  during  the  years  immedi- 
ately preceding.  No  special  effort  has  been  made  until  recently, 
to  elaborate  this  mass  of  material.  B.  P.  Greg,  Esq.,  of  Man- 
chester, assisted  by  Mr.  A.  S.  Herschel,  at  last  undertook  the  task 
of  plotting  the  paths  contained  in  the  voluminous  records.  By 
this  means  they  have  determined  between  fifty  and  sixty  radiants, 
for  different  periods  of  the  year.  Prof.  E.  Heis  of  Miinster,  has 
in  like  manner,  from  observations  made  by  himself  and  his  as- 
sistants during  a  period  of  twelve  years,  deduced  a  similar  and, 
to  a  considerable  extent  a  corresponding  series  of  radiant  points. 
The  latter  series  is  in  the  Monthly  Notices  of  the  Roy.  Astro. 
Soc.,  xxiv,  218.  Both  series  are  in  the  Report  of  the  British 
Association  for  1864,  and  in  the  Proceedings  of  the  British  Me- 
teorological Society  for  Jan.  18th,  1865.  From  the  latter  source 
we  give  the  following  table.  The  general  results  of  Mr.  Greg's 
investigations  as  regards  meteor  showers  are  thus  summed  up  in 
the  Report  of  the  Committee  on  Luminous  Meteors. 

"They  appear  to  endure  for  almost  any  period,  from  twenty-foar 
hours  to  eight  or  possibly  ten  weeks,  differing  from  one  another  in  rich- 

▲m.  Joub.  Sci.— Sbookid  SniBt,  Vol.  XLin,  No.  199.--Mat,  1867. 
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Comparison  of  the  epochs  and  positions  of  radiant-points  of  shooting 
stars,  concluded  independently  by  R,  P.  Cfreg^  £$q^  and  Dr.  B.  Heis. 
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A„ 

44 

68 

Sept  16-80. 

to  888 

62 

Alt 

51 

61  Oct  1-15. 

40 

Aug.l8-Sept29 

27 

xzxi 

18 

84 

Ri 

58 

85 

Sept  1-15. 

or 

R. 

46 

87 

Sept  16-80. 

xxxb 

41 

Aug.  22«NoT.  5 

27 

inrzii 

1 

15 

Tt 

848 

1 
8 

10 
11 
11 

Sept  1-15. 
Sept  16-30. 
Oct.  1-15. 

42 

Sept.  6-NOV.28 

18 

xxxiv 

22 

-9 

TG 
V 

10 

-11 

Oct  16-81. 

48 

Sept20-0ct  U 

85 

88 

48 

AG« 

44 

8ept25-Oct  10 

16 

XXXVl 

51 

84 

Nl4 

65 

84 

Sept.  16-80. 

45 

Sept.27-Nov.  2 

67 

XTxiii 

14 

58 

Ah 

Ai. 

20 
25 

42 

40 

Oct  16-81.» 
Dec  1-15.* 

46 

Oct.     8-Oct.  20 

11 

zzzvu 

140 

45 

LG 
ILi 

115 

55 

Dec  1-15.» 

41 

Oct     4-Noy.  10 

85 

zzzvUi 

45 

88 

R. 

45 

82 

Oct  1-15. 

48 

Oct   18-Noy.   8 

80 

zzziz 

88 

12 

0 

49 

Oct   2O-N0T.2I 

88 

xl 

91 

56 

P 

75 

40 

Oct  16-81.* 

60 

Oct   81-Dec    9 

14 

zliii 

189 

7 

LH 

61 

Nov.    l-Noy.28 

75 

zli 

16 

49 

AG. 

62 

Nov.   7-Nov.  15 

zlii 

158 

22 

L. 

150 

28 

Nov.  1-80.*      . 

68 

Nov.28-Dea    9 

9 

zlv 

279 

56 

DG, 

64 

Nov.  24-Dec.  10 

87 

zliv 

59 

58 

A,. 

87 

59 

Dec  16-81. 

65 

Nov.26-Dec.80 

84 

zlvii 

96 

86 

G 
ILi 

115 

55 

Dec  1-15.* 

66 

Nov.27-Dec.  19 

10 

zlvi 

157 

71 

EG 

Total  meteora,  1746;  days,  1655 ;  meteoivabowera,  56. 

(*)  RadianU  marked  thus  are  eztracted  from  the  work  by  Dr.  Heii,  entitled 
'Die  Periodiflche  Stemschnuppen.'    (4to.    C5lo,  1849.) 

ness  or  intensity  of  display.  In  some  there  appears  to  be  a  tendency  to 
maximum  display  on  particular  days,  as  for  example  xlvii,  lasting  from 
November  26th,  to  December  30th  ;  but  the  most  abundant  display  00- 
curs  from  December  9th  to  Idtb.  In  others  no  such  maximum  can  be 
perceived.  Their  number,  of  fully  fifty  as  yet  ascertained,  will  probably 
not  be  much  exceeded,  unless  by  short-lived  showers,  and  by  others 
whose  radiants  culminate  just  before  dawn.    There  is  no  confusion  or 
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chance  in  their  return,  but,  on  the  cotftrary,  the  showers  are  very  regu- 
larly recurrent  every  year,  and,  allowing  a  radiant-region  of  10^  to  15^ 
in  diameter  for  each,  the  so-called  "•  sporadic ''  meteors  will  become  ex- 
tremely scarce,  now  that  the  principal  showers  and  their  radiants  have 
been  pointed  out  A  well-marked  instance  of  long  persistence  and  re- 
markable for  having  its  radiant  very  small  and  fixed,  is  the  shower  of 
August  6th  to  September  10th,  No.  xxix.  The  great  majority  have,  at 
the  present  time,  been  as  clearly  defined  (as  r^ards  the  time  of  their 
occurrence,  duration,  and  positions  of  their  radiants)  as  in  the  case  with 
the  older  and  better  known  showers  of  August  and  November.  On  the 
average  of  many  years,  the  radiant-regions  of  a  few  are,  however,  still 
very  extensive.  In  all,  a  plane,  oval,  or  double-headed  region  of  radia- 
tion appears  to  represent'the  conditions  of  the  showers  more  correctly 
than  a  point.  This  elongation  of  the  radiant-region  is  in  most  cases  per- 
pendicular to  the  ecliptic,  or  parallel  to  the  via  laetea,  in  or  near  which 
the  greater  number  of  the  radiants  in  the  latter  half  of  the  year  are 
placed.  The  meteors  of  particular  showers  vary  in  their  distinctive  char- 
acters, some  being  larger  and  brighter  than  others,  some  whiter,  some 
more  ruddy  than  others;  some  swifter,  and  drawing  after  them  more  per- 
sistent trains  than  those  of  other  showers.  Their  connection  with  the 
epochs  and  directions  of  large  meteors  still  remains  to  be  established.'* 

From  a  private  letter  by  Mr.  Greg  to  Mr.  B.  V.  Marsh  we 
learn  that  some  minor  changes  are  found  neccessary,  by  further 
observation  and  investigation,  in  the  duration  of  the  showers 
and  the  places  of  the  radiants.  Mr.  Greg's  charts  containing  the 
paths  of  nearly  2000  shooting  stars  are  about  to  be  published  by 
the  British  Association.  We  may  hope  to  receive  them  within 
a  few  months.  We  evidently  need  these  charts  in  order  to  dis- 
cuss intelligently  this  important  subject.  While  waiting  for 
them,  however,  one  or  two  remarks  may  not  be  out  of  place. 

That  the  so-called  sporadic  shooting  stars  should  belong  large- 
ly to  rings  or  streams,  as  do  the  August  and  November  meteors, 
is  in  the  present  state  of  our  knowledge  probable,  or  at  the  least 
is  not  improbable.  The  reasonings  of  Mr.  Schiaparelli,  which 
will  be  spoken  of  further  on  in  this  article,  strengthens  this 
probability. 

But  we  meet  with  some  difficulty  in  accepting  the  proposition 
that  a  ring  or  stream  may  be  of  such  breadth  as  to  require  eight 
or  ten  weeks  for  the  earth  to  traverse  it,  that  is,  that  the  nng 
may  extend  60°  or  70°  along  the  ecliptic ;  or  rather,  if  there  were 
so  broad  a  ring  or  stream,  it  would  not  appear  to  have  a  radiant 
area  so  small,  and  so  well  marked,  as  to  be  detected. 

The  position  of  the  radiant  indicates  that  point  of  the  heav- 
ens from  which  the  relative  motion  of  the  meteoroids  with  refer- 
ence to  the  earth  is  directed.  This  direction  is  the  resultant  of 
two  absohUe  motions,  that  of  the  meteoroids  and  that  of  the  eartL 
If  either  of  these  should  change,  the  place  of  the  radiant  will 
.change. 


Digitized  by 


Google 


Recent  contrihutions  to  Astro-Meteorology,  289 

But  during  these  eight  or  ten  weeks  the  direction  of  the 
earth's  motion  would  change  60®  or  70®.  If  the  direction  of 
the  meteoroids'  motions  were  supposed  parallel  throughout  the 
breadth  of  the  stream,  yet  this  change  in  the  direction  of  the 
earth's  motion  alone  appears  to  necessitate  a  change  of  the  posi- 
tion of  the  radiant  by  a  distance  on  the  heavens  of  not  less  than 
80®  or  40®. 

But  for  a  group  of  such  thickness,  we  can  hardly  suppose  the 
absolute  motions  of  the  meteoroid  parallel  throughout  its  breadth. 
Each  meteoroid  must  move  about  the  sun  in  its  own  orbit,  and 
though  this  is  not  entirely  inconsistent  with  a  parallelism  of  the 
paths  where  the  group  crosses  the  ecliptic,  yet  such  a  case  is  ex- 
tremely improbable.  Again  it  appears  necessary  that  a  meteoroid 
which  is  now  on  one  side  of  the  stream  should  be  after  half  a  re- 
volution on  the  opposite  side.  Hence,  we  might  reasonably  ex- 
pect that  at  the  center  of  the  stream  we  should  find  their  paths 
crossing  each  other  at  large  angles, — angles  comparable  in  mag- 
nitude to  the  60®  or  70®  which  measures  on  the  ecliptic  the 
breadth  of  the  stream.  Such  divergence  of  directions  of  the  in- 
dividual members  of  the  group,  would  make  the  existence  of  an 
apparant  radiant  of  moderate  area  impossible. 

Again  a  stream  whose  thickness  is  so  great,  may  be  expected 
to  have  also  large  breadth  in  direction  of  the  radius  vector. 
This  again  would  make  the  parellelism  of  the  paths,  and  conse- 
quently the  apparent  radiation  improbable. 

In  fact  a  ring  of  such  enormous  thickness  as  to  require  two 
months  for  the  earth  to  cross  it,  would  seem  not  only  to  lose  all 
the  essential  characteristics  of  a  distinct  group,  but  also  to  be 
unable  to  manifest  its  existence  by  a  constant  and  small  radiant 
area. 

The  conclusions  of  Mr.  Greg  and  Dr.  Heis,  are  derived  almost 
entirely  from  meteors  seen  in  evening  hours.  But  the  phenom- 
enon of  radiation  caused  by  parallelism  of  absolute  motions 
should  be  more  distinctly  evident  as  the  radiant  is  nearer  the 
meridian.    This  occurs,  in  general,  in  the  morning  hours. 

While,  then,  the  existence  of  rings  or  streams  is  a  priori  prob- 
able, and  so  the  existence  of  radiants  for  very  short  periods  is  to 
be  looked  for,  yet  the  series  now  proposed  will  doubtless  un- 
dergo essential  changes,  as  we  accumulate  observations,  or  else 
some  other  cause  than  ring-formations  be  found  to  account  for 
the  radiation. 

There  should,  in  any  case,  be  a  tendency  to  a  radiation,  both 
from  the  zenith  and  from  the  point  to  which  the  earth  is  mov- 
ing ;  hence  from  the  region  lying  between  these  points,  i.  e., 
from  the  N.£.  quarter  of  the  heavens. 
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2.  Influence  of  ike  Auguet  and  November  meteors  upon  the  temperature 

of  the  atmosphere, 

Erman  early  asserted  the  existence  of  cold  periods,  from  the  5th 
to  the  12th  of  February,  and  from  10th  to  the  ISth  of  May. 
These  he  attributed  to  the  influence  of  the  August  and  Novem- 
ber meteors,  assuming  that  they  passed  at  those  epochs  between 
the  earth  and  the  sun.  To  the  same  cause  he  attributed  certain 
dark  days,  and  other  appearances,  said  to  have  occurred  in  the 
years,  a.d.  1106,  1206,  1208,  1706,  and  1547. 

In  a  series  of  papers  read  before  the  Paris  Academy  of  Scien- 
ces, and  published  in  the  Comptes  Kendus,^  Mr.  Ch.  St.  Claire 
Deville  has  given  the  results  of  an  elaborate  investigation  of  the 
alleged  abnormal  changes  of  temperature  in  these  months,  as 
well  as  those  alleged  for  corresponaing  days  of  August  and  No- 
vember. 

Mr.  Faye  in  response  to  the  first  of  these  papers,  shows  con- 
clusively that  the  dark  days,  &c.,  adduced  by  Erman,  cannot  be 
referred  with  any  probability  to  the  meteors  as  their  cause. 

In  his  earlier  papers,  Mr.  St.  Claire  Deville  undertakes  to  show 
that  there  are  periodic  variations  of  the  temperature  of  the  crit- 
ical days  in  February,  May,  August,  and  November,  that  corres- 
pond to  secular  maxima*  and  minima  of  the  August  and  No- 
vember meteors.  For  the  August  meteors  he  assumes  a  maxi- 
mum in  1847  or  1848,  relying  upon  the  assertion  of  Mr.  Coulvier- 
Gravier. 

The  existence  of  a  maximum  for  the  meteors  in  or  near  those 
years,  is  in  itself  exceedingly  doubtful,  and  the  evidence  adduced 
by  Mr.  Deville  to  prove  corresponding  changes  of  temperature, 
is  also  ver^  far  from  satisfactory. 

Mr.  Deville's  own  conclusions,  as  given  in  his  later  papers 
themselves  throw  doubt  upon  the  existence  of  any  important 
oonnection  between  the  meteors  and  the  temperature  of  the  air. 
He  finds  that  there  is  an  accordance,  between  the  movements  of 
the  thermometer  in  the  several  months,  February,  May,  August, 
and  November ;  and  that  the  12^  day  of  each  of  these  months 
is  the  critical  day  of  a  marked  inflection.  But  this  accordance 
{or  solidarity)  between  the  several  months  is  entirely  lost  when 
the  days  are  so  combined  as  to  compare  not  the  days  of  the  same 
name  m  the  month,  but  those  corresponding  to  points  90°  apart 
on  the  ecliptic.  But  in  what  possible  way  can  the  meteors  cre- 
ate oscillations  in  the  temperature  of  the  atmosphere,  whose 
maxima  and  minima,  shall  in  November  be  one  or  two  days  be- 
fore we  reach  them,  shall  in  May  be  at  the  time  of  the  passage 
of  the  earth  across  the  plane  of  the  November  group,  in  Au- 

*  Vol.  Iz,  611,  066,  696,  909  ;  Izi,  6,  61,  360;  bdi,  106i,  1149, 1209,  and  Ixiil, 
1080. 
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gust  shall  be  one  or  two  days  after  the  shower,  and  in  February 
nve  or  six  days  after  the  earth  crosses  the  plane  of  the  August 
ring? 

3.  The  paths  and  probable  origin  of  Shooting  Stars, 

The  most  important  recent  contribution  to  the  theory  of  shoot- 
ing stars  is  by  Mr.  Schiaparelli  of  the  Brera  Observatory  at 
Milan.  It  is  contained  in  a  series  of  five  letters  to  P.  Secchi, 
published  in  the  Bullettino  Meteorologico  of  Borne.* 

By  a  coarse  of  reasoning  similar  to  that  which  led  the  writer 
to  the  same  conclusion^f  he  argues  that  the  mean  velocity  of  the 
meteoroids,  is  considerably  greater  than  that  of  the  earth  in  its 
orbit.  Hence  their  orbits  are  in  general,  long  ellipses,  or  parab- 
olas. 

Assuming  then  (which  is  not  improbable)  that  the  meteoroids 
form  in  the  planetary  spaces  a  multitude  of  currents,  or  continu- 
ous rings,  having  all  possible  inclinations  to  the  ecliptic,  he  pro- 
ceeds to  inquire  in  what  way  so  singular  a  form  of  grouping  of 
cosmical  matter,  could  have  been  produced. 

Notwithstanding  the  uncertainty  of  the  determinatiohs  of  the 
velocity  of  the  solar  system  and  of  the  stars  in  space,  he  consid- 
ers it  reasonable  to  assume  that  the  velocities  relative  to  the  sun 
of  the  various  bodies  which  are  scattered  through  stellar  spaces, 
are  comparable  in  magnitude  to  those  of  the  planets  in  their 
orbits. 

Suppose  now  one  of  these  bodies,  a  comet  for  instance,  to  come 
by  its  proper  motion  so  near  to  the  sun,  that  solar  attraction  far 
exceeds  the  attraction  of  the  stars,  and  yet  to  be  at  such  a  dis- 
tance that  its  annual  parallax  is  but  a  few  seconds.  Its  orbit 
about  the  sun  will  then  be  a  conic  section.  Suppose  now  the 
sun  to  be  at  rest,  and  regard  the  relative  velocity  of  the  comet 
as  the  real  velocity.  Let  fall  a  perpendicular  from  the  sun 
upon  the  direction  of  the  comet's  motion.  The  area  described 
about  the  sun  in  a  unit  of  time,  will  be  equal  to  one-half  the 
product  of  this  perpendicular  into  the  comers  velocity. 

As,  however,  the  velocity  is,  in  general,  comparable  in  magni- 
tude to  the  planetary  velocities,  and  the  perpendicular  is  in  gen- 
eral, enormously  greater  than  the  distances  of  the  planets  from 
the  sun,  it  follows  that  the  areas  described  in  a  unit  of  time  are, 
in  general,  very  much  larger  tlian  corresponding  planetary  areas. 
But  these  areas  are  as  the  parameters  of  their  correspondine  or- 
bits. Hence,  in  general,  the  orbits  of  such  comets  would  have 
enormous  dimensions  in  every  direction,  and  the  bodies  them- 
selves would  remain  invisible  to  us,  because  of  their  great  dis- 
tance from  the  earth. 

»  VoL  ▼,  Not.  8, 10. 11, 12,  ftod  vol.  ti,  No.  2. 

f  ThiB  Journa],  xzziz,  206-7,  and  Mem.  Nat.  Acad,  of  Sciences,  toL  i,  |i.  809-811. 
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In  two  cases  only  would  they  come  within  our  field  of  vision. 
When  the  perpendicular  is  very  small,  a  hyperbolic  orbit  would 
result,  differing  in  general  not  much  from  a  right  line.  As  the 
radius  of  the  sphere  of  our  vision  is  only  about  four  times  the 
distance  from  the  earth  to  the  sun,  this  case  would  rarely  happen. 
The  second  case  is  when  the  relative  motion  of  the  comet  is 
very  small,  that  is,  when  the  comet  and  sun  are  moving  in  nearly 
parallel  paths,  with  nearly  equal  velocities.  An  orbit  very 
nearly  a  parabola  would  result.  This  case  would  likewise  lie 
very  rare,  since  of  all  possible  velocities  of  the  bodies  in  the 
«tellar  spaces,  very  few  would  be  nearly  equal  and  parallel  to 
that  of  tne  sun. 

The  parabolic  form  of  the  cometary  orbits  should  not  then 
surprise  us.  This  is  not  the  only  possible  form.  On  the  con- 
trary it  is  one  that  is  very  rare.  But  owing  to  the  nature  of 
<5omet8,  and  to  our  feeble  powers  of  vision,  we  can  see  only 
those  which  describe  just  these  orbits.  Nor  is  there  reason  for 
1  wonder  that  the  planes  of  their  orbits  have  no  relation  to  the 

plane  of  the  ecliptic. 

The  characteristics  peculiar  to  planets  can  be  accounted  for 
by  their  formation  in  the  solar  system ;  those  peculiar  to  the 
I  orbits  of  comets  depend  on  the  manner  in  which  the  sun  attracts 

I  them  to  itself  from  the  depths  of  space.    The  latter  then  should 

I  have  an  origin  foreign  to  our  system.    To  which  of  these  two 

i  classes  belong  the  shooting  stars  ?    Are  they  planets,  or  are  they 

I  comets? 

I  The  planetary  hypothesis  has  hitherto  been  favored  by  as- 

j  tronomers.     The  ring  theory,  however,  as  Mr.  Schiaparelli  be- 

lieves, leads  to  serious  difficulties  respecting  the  origin  of  the 
j  shooting  stars,  whether  the  rings  be  regarded  as  integral  parts 

of  the  solar  system  from  the  beginning,  or  they  be  supposed  to 
j  have  come  from  space,  being  attracted  hither  by  the  sun. 

There  are  two  arguments  which  show  that  the  meteoroids 
should  be  classed  with  the  comets  as  originally  strangers  to  oar 
system,  rather  than  with  the  planets.  The  first  is  that  their  or- 
bits seem  to  be  inclined  at  all  angles  to  the  ecliptic  '*  the  second, 
that  their  velocity  requires  a  long  if  not  a  parabolic  orbit. 

*  That  the  inclinations  of  the  orbits  of  the  meteoroids  are  of  all  magnitudes, 
Mr.  Schiaparelli  infers,  principally,  from  the  positions  of  the  radiants  given  by 
Messrs.  Greg,  Herschel,  and  Heis.  Although  these  radiants  are  open  to  criticism, 
y«t  the  above  conclusion  is  undoubtedly  true.  It  is  readily  seen  tnat  if  the  orbits 
of  the  meteoroids  are  but  little  inelioed  to  the  earth's  orbit,  the  apparent  paths  of 
the  meteors  should  themselves  rarely  be  seen  to  cut  the  ecliptic,  and  that  the  paths 
produced  forward  should  rarely  cut  the  ecliptic  above  the  horizon.  In  other  words, 
tbe  paths  as  seen  in  the  sky  should,  with  rare  exceptions,  appear  to  lead  away  from 
that  circle.  So  far  as  my  own  observation  is  concerned,  I  find  no  such  regularity. 
Tbe  meteors  go  toward  the  ecliptic  as  often  as  from  it  Apparent  radiation  from 
points  of  such  considerable  latitude  as  those  given  in  the  table  on  pp.  286,  287, 
AowB  also  that  many  of  the  orbits  of  the  meteoroids,  at  least,  are  inclined  at  large 
angles  to  the  earth's  orbit 
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Admit)  then,  that  the  shooting  stars  come  from  stellar  space, 
and  we  have  no  longer  closed  rings  of  short  period,  bat  streams  of 
a  parabolic  form,  for  which  the  period  of  revolution,  if  there  is 
one,  is  very  great.  Kow  this  parabolic  current,  which  at  first 
seems  so  strange  a  form,  is  not  only  possible,  but  it  is  the  only 
form  in  which  a  cosmical  cloud  drawn  from  stellar  space  by 
solar  attraction  can  approach  the  sun  and  become  visible  to  us. 

To  prove  this,  he  supposes  a  cosmic  cloud  of  the  size  of  the 
sun,  to  be  at  first  at  a  distance  equal  to  20,000  (the  mean  dis- 
tance from  the  earth  to  the  sun  being  unity).  The  rarity  of  the 
matter  in  this  cloud  is  regarded  such  that  the  mutual  attraction 
of  the  particles  may  be  disregarded.  This  cloud  of  particles  is 
then  supposed  to  have  a  velocity  (relative  to  the  sun)  perpen- 
dicular to  a  line  drawn  to  the  sun,  one  twenty-thousandth  or  the 
mean  velocity  of  the  earth,  or  about  one  hundred  yards  a  minute. 

The  several  particles  will  Inove  in  elliptic  orbits  about  the 
sun,  but  these  ellipses  will  not  be  exactly  equal.  Mr.  Schiapa- 
relli  shows  that  a  cloud,  of  spherical  form  at  first,  would  be  de- 
formed, little  by  little,  and  ultimately  drawn  out  so  as  to  have  a 
very  small  transverse  section.  It  will  now  lie  along  a  parabolic 
arc,  of  which  the  sun  is  the  focus.  When  the  particle  originally 
at  the  center  of  the  globe  reaches  its  perihehon,  at  a  distance 
from  the  sun  equal  to  ^^  the  anterior  portion  of  the  group  will 
have  passed  its  perihelion  19S'5  days;  and  have  already  crossed 
in  its  outward  course  the  orbits  of  the  minor  planets.  The  end 
of  the  group  will  not  have  reached  these  orbits  in  its  descent  to 
the  sun.  Tne  whole  extends  along  267^  of  anomaly  on  the  par- 
abolic orbit.  The  breadth  of  the  group  at  its  center,  in  direction 
of  the  radius  vector,  will  be  96  meters,  and  in  the  direction  per- 
pendicular to  the  plane  of  the  orbit,  87  kilometers.  Its  density 
at  this  place  will  be  400  millions  of  times  the  density  of  the 
original  group. 

n  the  primitive  form  of  the  group  was  other  than  spherical 
the  same  reasoning  would  apply,  and  similar  results  follow. 

The  apparent  diameter  of  the  assumed  globe,  as  seen  from  the 
sun,  is  about  0'''1.  3ut  if  the  original  cloud  be  supposed  to 
have  an  apparent  diameter  of  one  minute,  the  resulting  stream 
would  require  636  years  to  pass  the  perihelion.  Some  of  the 
nebulae  have  apparent  diameters  exceeding  that  of  the  sun.    A 

flobe  of  such  a  size  (1924^')  would  be  transformed  into  a  para- 
olic  stream  which  would  require  more  than  20,000  years  to 
pass  the  perihelion.  The  cross  section  of  this  stream  would  be 
much  greater  than  in  the  preceding  case,  but  yet  not  so  great 
but  that  the  earth  might  cross  it  in  a  few  hours,  or  at  most,  in  one 
or  two  days.  We  may,  then,  without  extravagant  hypotheses 
account  for  the  existence  of  meteoric  currents  which  have  been 
observed  for  hundreds  or  thousands  of  years,  like  that  of  August. 
Ax.  Jour.  Sci.— Sscokd  Suibs,  Vol.  XLin,  Ko.  ldO.—31iT,  Ide?. 
38 


Digitized  by 


Google 


294  Recent  contributions  to  Astro-Meteorology. 

For  fiM^ilitj  of  reasoning,  the  original  position  of  the  suppoeed 
spherical  groap  was  placed  at  the  aphelion  of  a  long  ellipse. 
But  results  similar  in  icind,  and  comparable  in  degree,  wonld  re- 
sult, had  the  group  been  supposed  at  any  point  of  a  conic  sec- 
tion of  very  great  length. 

If  the  orbit  is  an  ellipse,  the  original  form  of  the  cloud 
would  never  be  regained.  At  each  perihelion  passage,  the 
length  of  the  stream  would  be  increased  until  it  formed  a  closed 
circuit.  The  stream  would  be,  at  first,  periodic,  but  finally  con- 
stant.   If  the  orbit  is  open,  there  would  be  a  single  passage  only. 

The  supposed  cloud  was  deemed  to  exert  no  sensible  attrac- 
tion upon  its  particles.  To  justify  such  an  assumption,  Mr. 
Schiaparelli  makes  an  estimate  of  the  density  of  the  August 
ring.  For  the  mean  distance  from  each  other,  of  the  bodies  of 
the  August  group,  he  obtains  by  computation  about  100  (geo- 
graphic) miles.  This  is  obtained  by  quite  arbitrary  supposi- 
tions, but  the  result  is  very  nearly  that  which  is  obtained  by 
computations  from  the  best  data  in  our  possession  (see  this 
Journal,  xxxix,  207),  combined  with  observations  at  Hartford  in 
1868,  when  six  observers  counted  158  different  meteors  in  a 
half  hour.* 

For  the  size  of  the  individual  meteoroids,  he  assumes  one 
gram,  relying  upon  the  conclusions  of  Mr.  A.  S.  Herschel  who 
compared  the  light  of  the  meteors  with  the  light  of  a  candle, 
and  nence  inferred  their  weight.  The  estimate  seems  too  small, 
for  some  of  the  trains  fill  cubic  miles  of  space  with  matter 
of  sufficient  consistency  to  form  a  cloud  visible  for  minutes 
(see  this  vol.,  p.  86).  Yet  the  p]:obable  size  of  these  bodies 
is  so  small  that  Mr.  Schiaparelli's  reasoning  is  still  conclusive. 

To  each  sphere  whose  radius  is  fiftv  miles  he  assigns,  there- 
fore, one  gram  of  matter.  The  cloua  first  supposed  had  onlj 
T7?r.TiT,7TT  ^^^  dcusity  of  the  resultant  stream  at  the  perihelion. 
Suppose,  however,  the  space  originally  occupied  by  tne  meteor- 
oids of  the  August  stream,  to  l^  only  one  million  times  that 
now  filled  at  the  place  where  the  earth  traverses  it.  To  each 
gram  of  matter  would  originally  have  belonged,  in  that  case,  a 
volume  equal  to  that  of  a  sphere  10,000  miles  in  diameter. 

He  then  shows  that  a  spherical  group  of  bodies,  each  body 
weighing  one  gram,  whatever  be  the  dimensions  of  the  group, 
must  have  at  a  distance  from  the  sun  equal  to  the  earth's  mean 
distance,  a  density  such  that  the  mutual  distances  of  the  mem- 
bers shall  be  less  than  1*86  meters  (2  yards),  in  order  that  the  at- 
traction of  the  sun  shall  not  dissolve  the  group.  If  the  mutual 
distances  of  the  members  exceed  1*86°>,  the  sun  acts  to  separate 
the  individuals  from  each  other,  not  at  the  surface  simplyj  but 
throughout  the  whole  extent  of  the  system. 

*  The  oorrespoDding  mean  distance  from  each  other  of  the  members  of  the  No- 
vember group,  where  we  crossed  it  last  year,  is  80  or  40  miles; 
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But  if  the  mutual  distances  are,  as  before  determined,  100  miles, 
the  dissolving  power  of  the  sun  is  10*'  times  the  mutual  attraction 
of  the  particles.  In  like  manner,  the  dissolving  power  of  the 
sun's  attraction  upon  a  group  of  similar  bodies  distant  20,000 
from  the  sun,  the  mutual  distance  of  the  bodies  being  10,000 
miles,  is  126,000,000  times  the  attraction  which  the  group  has 
for  one  of  its  particles.  This  latter  force  then  may  be  safely 
neglected.  The  dissolution  or  deformation  of  the  system  must, 
moreover,  begin  much  farther  away  from  the  sun  than  the  as- 
sumed position  of  the  cosmic  cloua,  out  even  in  the  stellar  spa- 
ces.   It  can  enter  the  solar  system  only  as  a  parabolic  current. 

Even  if  we  suppose  a  group  that  is  tolerably  dense,  approach- 
ing the  sun,  as,  for  instance,  a  comet  without  a  nucleus,  tnere  is 
a  certain  limiting  distance  within  which  the  differences  of  solar 
attraction  tend  to  dissolve  it.  If  such  a  group  passes  this  limit 
in  its  descent  to  perihelion,  the  members  will  be  scattered,  ana 
the  original  formation  will  never  be  restored.  We  have  thus  a 
most  singular  effect  of  attractive  force,  namely,  the  dispersion 
of  a  system  that  lacks  coherence. 

If  now  a  dense  cloud  of  bodies  is  supposed  to  pass  near  one 
of  the  larger  planets,  its  orbit  will  be  changed,  and  may  become 
one  of  short  period,  like  those  of  certain  comets.  If,  moreover, 
its  perihelion  distance  is  less  than  the  distance  at  which  solar 
attraction  disintegrates  the  groups,  the  cloud  is  dissolved  into  in- 
dependent particles.  Diversity  of  planetary  perturbations  pro- 
duces in  the  orbits  of  these  particles  a  variety  of  elements,  es- 
pecially variety  in  the  periodic  times.  The  group  is  gradually 
lengthened  along  the  ellipse,  and  after  a  certain  number  of  rev- 
olutions the  cloud  becomes  a  continuous  ring.  The  meteors  of 
November  belong  to  such  a  group,  while  the  ring  is  partially 
formed.  The  August  meteors  probably  represent  a  group  after 
it  is  transformed  into  a  continuous  ring. 

Mr.  Schiaparelli  gives  a  summary  of  the  consequences  which 
result  from  the  preceding  discussions  in  the  following  propo- 
sitions, which  establish  the  basis  for  a  new  theory  of  falling  stars. 

''  I.  Matter  is  disseminated  in  celestial  space  in  all  possible  grades  of 
division.  The  first  grade  consists  of  the  larger  stars,  either  isolated,  or 
collected  in  systems  of  few  members.  The  second  is  made  up  of  large 
agglomerations  of  small  stars,  the  star  dust  of  Herschel,  into  which  many 
nebalffi  are  seen  to  be  resolved  hy  large  telescopes.  Then  follow  smaller 
bodies,  which  are  invisible  except  when  they  approach  the  sun  under  the 
form  of  comets.  Finally  the  last  grade  consists  of  cosmical  clouds,  com- 
posed of  very  minute  elements,  which  have  a  weight  comparable  to  that 
of  objects  which  we  are  accustomed  to  handle  or  transport  on  the  earth. 

**  It.  This  last  class  of  bodies  may  have  been  formed  in  space,  by  the 
local  concentration  of  the  celestial  matter,  in  a  manner  analogous  to  the 
cryatallizatioD  of  substances  chemically  dissolved  in  liquids.    From  what 
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oeeun  in  these  crystallizations  we  are  even  led  to  think  that  such  a  form 
of  aggregation  is  much  more  probable  and  more  frequent  than  tbeothan, , 
which  take  place  by  large  masses.     Hence  the  volume  occupied  by  the 
eosmical  clouds  may  be  a  notable  fraction  of  the  stellar  space. 

^  IIL  Th«  movements  of  such  clouds  among  the  bodies  of  the  uniTdne, 
are  comparable  to  those  of  the  fixed  stars,  and  are  probably  due  to  analo- 
gous causes.  When  any  one  of  them  enters  the  sphere  of  attracUon  of  the 
sun,  it  cannot  be  visible  to  us  unless  its  orbit  relative  to  this  great  lomi- 
nary  is  a  veiy  greatly  elongated  conic  section. 

'^  IV.  Whatever  may  be  the  form  and  extent  of  a  eosmical  cloud,  it 
cannot  (with  very  rare  exceptions)  penetrate  to  the  interior  of  the  solar 
system,  unless  it  has  been  transformed  into  a  parabolic  current,  which 
may  consume  years,  centuries,  and  mjrriads  of  years  in  passing,  part  bj 
part,  its  perihelion,  forming  in  space  a  river,  whose  transverse  dimeodoDS 
are  very  small  with  respect  to  its  length.  Of  such  currents,  thoae  which 
Are  encountered  by  the  earth  in  its  annual  motion,  are  rendered  vinble 
to  us  under  the  form  of  showers  of  meteors  diverging  from  a  certain 
radiant. 

^  V.  The  number  of  meteoric  currents  crossing  the  spaces  of  the  solar 
system,  at  all  possible  distances,  and  in  all  directions,  is  probably  verj 
great.  The  exceeding  rarity  of  the  matter  contained  in  them,  allows 
these  currents  to  intersect  mutually,  without  causing  any  disturbance  to 
one  another.  They  may  undergo  progressive  transpositions  and  defoh 
mations  in  space,  like  rivers  which  slowly  change  their  bed.  They  may 
be  interrupted,  and  thence  become  double  or  multiple,  and  they  may  erea 
in  particular  circumstances  become  closed  elliptical  rings.  The  Novem- 
ber meteoroids  are  apparently  portions  of  such  a  ring  in  process  of  for- 
mation. 

**  VL  The  eosmical  clouds  having  «hort  periods  of  revolution  around  the 
sun,  by  which  some  are  inclined  to  explain  the  appearance  of  shooting 
stars,  cannot  have  a  permanent  existence  without  violating  the  known 
laws  of  universal  gravitation. 

^  VIL  The  matter  of  the  parabolic  currents,  after  hi^ving  paaaed  the 
perihelion,  returns  into  space  in  a  state  of  dispersion,  greater  than  that 
which  it  had  before  the  passage.  In  particular  cases,  as  when  the  car- 
rent  meets  a  planet,  very  great  perturbations  may  ensue,  and  a  sepaiatioD 
ioi  some  of  the  meteoric  stars  into  special  orbits.  Such  stars  from  that 
imoment  may  be  called  truly  sporadic, 

**  yill.  Thus  the  meteoric  stars,  and  other  celestial  products  of  analo- 
gous nature,  which  in  past  ages  were  commonly  regarded  as  atmospheric 
phenomena,  which  Gibers  and  Laplace  first  ventured  to  make  to  come 
from  the  moon,  and  which  at  a  later  period  were  raised  to  the  dignity  of 
members  of  the  planetary  system,  truly  belong  to  the  category  of  the 
^xed  stars.;  aad  the  tnkme  falling  stars  expresses  simply  and  predsely 
the  truth  respecting  them.  These  bodies  have  the  same  relation  to  com* 
^ts,  that  the  small  planets  between  Mars  and  Jupiter  have  to  the  larger 
j)lanets.  The  smallness  of  the  mass  is  in  each  case  compensated  by  the 
very  great  nun^r. 

**  IX.  Since  we  may  safely  regard  it  as  certain  that  falling  stars,  bolides, 
.and  aerolites  differ  in  nothing  except  their  magnitude,  we  may  condnde 
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that  the  matter  which  has  fallen  from  the  sky  is  a  fragment  of  that 
of  which  the  stellar  universe  is  formed.  And  as  in  such  matter  there  is 
no  chemical  element  that  is  not  found  upon  the  earth,  the  similarity  of 
composition  of  all  the  visible  bodies  in  the  universe,  already  rendered 
probable  by  researches  with  the  spectroscope,  acquires  a  new  argument 
for  its  credibility." 

The  farther  question  is  then  broached,  whether  it  is  necessary 
for  the  original  cloud  to  be  made  up  of  such  small  elements; 
whether,  for  example,  it  may  not  consist  of  a  moderate  number 
of  comets.  In  such  a  case,  we  ought  to  meet,  from  time  to  time, 
with  orbits  somewhat  unlike,  which  intersect  each  other  in  the 
depths  of  space,  but  which  lose  the  characteristics  of  a  common 
system,  owing  to  considerable  intervals  between  the  times  of 
perihelion  passage. 

The  question  is  not  a  new  one.  Prof.  Hoek  of  Utrecht  has 
found  several  double  and  triple  systems  of  comets,*  which  at  a 
remote  epoch  were  near  each  other  in  space,  although  their  peri- 
helion passages  have  differed  by  years.  The  most  notable  of 
these  systems,  is  that  of  the  comets  1860  III,  1868  1, 1863  YI, 
which  at  the  end  of  the  year  760,  A.  D.,  were  at  distances  from 
the  sun  respectively  60000,  60042,  and  600*26,  and  distant  from 
each  other  12*8,  16*3,  and  8*1.  To  a  spectator  from  the  sun 
their  apparent  maximum  distance  was  1°  S3'.  Hoek  believes 
that  the  comets  of  1677,  and  of  1688,  belong  also  to  this  system. 
The  antecedent  probability  of  a  chance  coincidence  like  that  of 
these  comets  is  exceedingly  small. 

We  find  thus  analogies  between  the  systems  of  shooting  stars^ 
and  systems  of  comets.  Can  we  not  imagine  mixed  systems,  in 
which  a  cloud  of  meteoroids  are  grouped  in  space  about  one  or 
more  larger  nuclei,  that  is,  about  one  or  more  comets? 

If  a  system  of  this  kind  is  drawn  from  solar  attraction  into 
the  figure  of  a  parabolic  current,  the  parabola  described  by  the 
principal  body  (or  those  described  oy  the  principal  bodies) 
shoula  evidently  differ  very  little  from  the  line  along  the  center 
of  the  parabolic  stream,  consequently  the  preceding  question  is 
answered  afGirmatively  whenever  we  find  a  meteoric  current  form- 
ing a  parabola  identical  in  magnitude  and  position  with  any 
parabolic  cometary  orbit.  In  such  a  case  the  comet  will  evi- 
dently  form  part  of  the  current^  and  be  one  of  its  elements. 

To  test  this  question,  Mr.  Schiaparelli  computed  the  following 
elements  of  the  mean  orbit  of  the  August  meteors,  supposing 
it  a  parabola,  assuming  the  radiant  to  be  B.  A.  44^,  N.  Dec.  56  , 
and  the  time  of  crossmg  the  center  of  the  group  in  1866  to  be 
Aug.  10*75.  With  these  elements  are  placed  those  of  the  comet 
1862  UI,  according  to  the  latest  determination  of  Dr.  Oppolzer.f 

*  Monthly  N«tloss,acT,i4S,  sad  ncfi^lsnd  804.        f  A«ftr.  Kacfa.,  Kob  1$64. 

Digitized  by  VjOOQ  IC 


298  Recent  contribuUons  to  Astro-Meteorology. 


Element  of 
August  meteora. 

Comet  I8S2UL 

Long,  of  perihelion, 
Long,  of  node, 

343°  38' 
138°  16' 

344°  41' 

137°  27' 

Inclination, 

64°    8' 

66°  26' 

Perihelion  distance, 
Motion, 

Perihelion  passage, 
Period, 

0-9643 
retrograde 
July  23-62 

0-9626 
retrograde 
Aug.  22  9,  1860 
123-4  years 

These  elements  do  not  differ  by  quantities  greater  than  can  be 
accounted  for  by  the  want  of  precision  in  the  data  for  compu- 
ting the  paths  of  the  meteors.  We  come  thus  to  the  unexpec- 
ted conclusion,  that  the  greai  comet  of  1862  is  nothing  else*  than  one 
of  the  August  meieoroids,  and  probahly  the  largest  of  them  alL 

At  the  time  of  announcing  this  relation  of  the  comet  of  1862 
with  the  August  meteors,  Mr.  Schiaparelli  found  no  comet  hav- 
ing similar  relations  with  the  November  meteors.  But  upon  the 
publication  by  Oppolzer  shortly  after,*  of  the  corrected  orbit  of 
the  comet  1866  I,  the  resemblance  of  its  elements  to  those  of 
the  orbit  of  the  November  group  on  the  supposition  of  a  period  of 
88*25  years  was  strikingly  manifest,  attracting  at  once  the  notice 
of  several  astronomers.j  The  following  comparative  elements 
are  given  by  Schiaparelli  (Bullettino  Meteor.,  Feb.  28, 1867). 

Nor.  Meteora.  Comet  1866  L 

Perihelion  passage,  Nov.  10092,  1866.        Jan.  11-160,  1866. 
Passage  of  descending  node,  Nov.  13*576 

Long,  of  Penh.,                                66°  26'-9  60°  28'-0 

Long,  of  Asa  Node,                       231°  28''2  231°  26'.1 

Inclination,                                        17°  44'-6  17°  IS'-l 

Perihelion  diet,                                0*9873  0-9765 

Eccentricity,                                      0-9046                .  0*9054 

Semi-roajor  axis,                                10  340  10-324 

Periodic  time,                                  33-250  331 76 

Motion,                                          retrograde.  retrograde. 

The  comet  of  Tempel,  he  adds,  not  only  describes,  therefore, 
the  same  orbit  as  the  November  group  of  meteoroids,  but  is  in 
the  same  portion  of  the  orbit,  and  probably  nearer  the  head 
than  the  tail  of  the  group.:|:  The  observations  of  November  13th, 
1866,  showed  that  the  earth  traversed  the  anterior  portion  of  the 
swarm  at  that  time.  Two  months  later  the  comet  passed  the 
node,  and  ten  months  afterward  the  earth,  returning  to  the  node, 
encountered  a  dense  portion  of  the  stream.§ 

*  ABtr.Naeh.,No.l624. 

i  Peters,  Astr.  Nach.,  No.  1624  ;  Oppolzer,  ibid.  No.  1626;  Schiaparelli,  ibid. 

X  Tbe  computed  elements  of  the  comet  of  1866»  though  very  uncertain,  resembl* 
those  of  comet  1866 1,  and  may  belong  to  the  same  body.  Iliere  was  a  remarlta- 
ble  star-shower  in  1866  shortly  after  the  computed  perihelioo  passage  of  the  oomeL 

§  The  total  length  of  the  ttraam  would  eaoeed  600,000,000  mUes. 
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^  The  comet  1862  UI  (sometimes  called  1862 11  by  not  count- 
ing Encke's  comet),  which  seems  thas  to  have  such  interest- 
ing relations  with  the  August  meteors,  was  discovered  on  the 

.  evening  of  the  18th  of  July,  1862,  by  Mr.  H.  P.  Tuttle  at  Cam- 
bridge, Mass.,  and  a  little  later  on  the  same  evening  by  Mr. 
Thonaas  Simons  at  Albany,  N.  Y.*  It  was  first  seen  in  Europe 
on  the  22d  of  July,  and  remained  visible  more  than  two  months. 
At  its  brightest  its  nucleus  was  equal  to  a  star  of  the  second  or 
third  magnitude,  and  its  tail,  according  to  some  observers,  was 
IS  mach  as  25^  in  length.  The  changes  that  took  place  in  the 
eoma  and  tail  were  quite  remarkable,  and  were  carefully  ob- 
Krved.    They  will  now  possess  a  double  interest. 

The  telescopic  comet  1866 1  was  discovered  by  Tempel  on  the 
19th  of  December,  1865,  and  was  visible  about  a  month.  Its 
minimum  distance  from  the  earth's  orbit  was  *00660,  about  two 
ud  a  half  times  the  distance  from  the  e^th  to  the  moon.  This 
distance  for  Tuttle's  comet  is  -00472,  or  about  480,000  miles. 

4.  Age  of  the  November  group  of  shooting  stars,     ^ 

In  the  Paris  Academy  of  Sciences,  Jan.  21st,  1867,  LeVerrier 
JpAc  of  the  November  meteors  (Comptes  Rendus,  Ixiv,  94). 
Inasntuch  as  the  group  is  not  a  complete  ring,  he  argues  that 
it  is  of  comparatively  recent  formation,  having  come  into  the 
wlar  system,  and  been  turned  into  its  present  orbit  within  a  few 
oentnnes. 

Now  a  body  coming  from  a  great  distance  and  so  having  a 
pat  velocity  in  the  vicinity  of  the  earth  could  not  be  thrown 
ioto  an  orbit  nearly  circular  by  the  feeble  action  of  the  lower 
planets.  Computation  leads  to  this  result,  which  is  fully  con- 
finned  by  the  lact  that  the  swarm  passes  every  88  years  near  the 
earth  and  yet  returns  at  regular  intervals. 

AflSQmin^  then  an  orbit  whose  period  is  38j^  years,  whose 
perihelion  distance  is  0*989,  viz.,  the  earth's  distance  from  the 
Ban  on  the  14th  of  November,  and  assuming  the  position  of  the 
ndiant  to  be  long.  142°,  N.  lat  8^°,  he  computes  corresponding 


The  group,  when  it  came  into  the  system,  could  not  be  thrown 
into  its  present  orbit  except  by  a  powerful  perturbing  cause, 
a«  was  the  case  with  the  comet  of  1770.  Moreover,  comets  so 
acted  upon  that  the  newly  acquired  orbit  has  a  small  perihelion 
distance,  return  necessarily  to  the  orbit  of  disturbing  oody,  just 
a«  the  comet  of  1770  returned  to  Jupiter.  We  cannot  help  then 
wiiig  struck  with  the  circumstance  that  the  November  group 
tttendfl  to  the  orbit  of  Uranus  and  a  very  little  farther;  and 

*  ^*  8wilt»  of  liarathoo,  N.  Y.,  claims  to  have  mod  it  two  or  three  dajt 
^■nMr,  but  he  made  no  annouocemeni  of  the  disooyerj,  rappotiDg  it  to  be  another 
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that  these  orbits  intersect,  very  nearly,  just  after  the  group 
passes  its  aphelion,  and  above  the  plane  of  the  ecliptic. 

The  question  then  arises  whether  the  group  and  Uranus  have 
ever  been  together  at  this  point  By  calculation  it  is  found  that 
no  such  meeting  could  have  taken  place  since  the  year  126  of 
our  era,  and  that  by  a  change  of  the  computed  node  for  that 
epoch  by  1^  48',  and  by  placing  the  perihelion  4^  from  the  de- 
scending node  in  November,  the  group  would  then  actuallj 
strike  the  planet  Uranus.  These  two  changes  are  not  greater 
than  the  possible  errors  of  our  observations. 

LeVerrier's  researches  farther  show  that  a  globular  group  one- 
third  of  the  diameter  of  Uranus  (more  or  less)  might  at  that 
time  have  been  then  thrown  into  a  shape  and  an  orbit  which 
should  by  this  time  give  all  the  phenomena  of  the  Novetuber 
meteors.  Its  previous  orbit  might  have  been  an  ellipse,  a  pa- 
rabola, or  a  hyperbola.*  Its  motion  might  even  have  been  direct 
in  an  elliptic  or  parabolic  orbit. 

In  the  course  of  future  time,  he  argues,  the  phenomena  will 
extend  i)ver  a  larger  and  larger  number  of  consecutive  years, 
diminishing,  *at  the  same  time,  in  intensity.  But  no  change  in 
perihelion  distance  will  make  them  disappear  entirely.  Even  if 
this  group  again  meets  Uranus,  the  planet  can  act  only  upon  a 

5 art  of  its  matter,  and  cannot  throw  it  all  into  a  new  orbit  as 
upiter  did  the  comet  of  Lexell. 

These  reasonings  of  Schiaparelli  and  LeVerrier  have  certainly 
great  force,  and  make  it  probable  that  of  the  five  possible  pe- 
riodic times  of  the  November  meteors  (this  Journal,  xxxviii, 
67),  that  of  33'25  years  is  the  true  one.  The  strongest  objec- 
tion to  this  conclusion  is  that  the  radiant  in  November  does  not 
seem  to  be  a  point,  but  rather  a  small  area.  This  area  ciinnot 
be  of  great  breadth  in  latitude  since  the  ring  is  only  twenty-five 
or  fifty  thousands  of  miles  in  thickness.  If,  as  observations  aem 
to  require,  the  radiant  extends  in  longitude  two  or  three  iegrM 
only,  then  the  lines  of  apsides  of  the  orbits  of  the  several  mem- 
bers of  the  group  differ  considerably.  In  this  case  it  is  more 
reasonable  to  suppose  the  orbits  themselves  grouped  about  an 
exact  circle  than  aoout  a  long  ellipse. 

If  upon  examination  it  shall  be  found  that  the  center  of  the 
radiant  area  was  decidedlv  more  or  less  than  89^"*  £rom  the 
sun,  on  the  morning  of  the  14th  of  November  last,  then  this 
objection  will  lose  much  of  its  force.  Again,  if  there  shall  not 
be  seen  on  the  morning  of  May  12th,  1867,  between  1  o'clock 
and  dawn,  a  few  scattering  members  of  the  November  groap, 
radiating  from  a  point  180""  from  Leo,  this  also  will  tend,  to  a 
certain  extent,  to  strengthen  Schiaparelli's  reasonings. 
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-Abt.  XX\1L — ObservcUtons  upon  the  Drift  phenomena  of  Soxdh" 
western  Iowa  ;  by  C.  A.  White,  M.D. 

[Id  adyance  of  hit  fioal  report  upon  the  Geology  of  lowa^] 

In  the  year  1858  I  discovered  distinct  glacial  scratches  upon 
an  exposed  layer  of  the  Upper  Burlington  limestone  (Subcar- 
boniferous),  and  made  full  notes  and  drawings  of  the  same, 
which  having  been  unfortunately  destroyed  by  fire  within  a 
year  afterward,  no  account  of  the  observations  was  ever  pub- 
Ushed.  No  opportunity  has  since  presented  itself  to  veriftr 
those  observations,  but  I  think  I  am  not  mistaken  in  the  recol- 
lection that  there  was  but  one  set  of  scratches,  which  were 
straight,  distinct,  and  rather  numerous ;  having  a  direction  south, 
about  twenty -two  degrees  east.  This,  so  far  as  I  am  aware,  was 
the  first  observation  of  glacial  scratches  upon  rocks  in  situ  in 
the  state  of  Iowa,  although  boulders  with  similar  scratches  upon 
them  are  often  seen  in  various  parts  of  the  state. 

Daring  my  official  labors  last  season,  although  considerable 
attention  was  given  to  the  drift  deposit,  no  similar  traces  of  gla- 
cial phenomena  were  ever  discovered  until  I  reached  the  Mis- 
souri river  in  Mills  county,  where,  on  section  16,  township  71, 
lange  43,  west  of  the  fifth  principal  meridian,  very  distinct  gla- 
cud  scratches  were  found  upon  limestone  of  the  Upper  Coal^ 
measures,  not  far  from  the  middle  of  the  series. 

The  locality  is  upon  the  western  abrupt  slope  of  the  bluflfe 
▼hich  border  the  bottom  land  of  the  Missouri  riven  The  river 
being  distant  nearly  three  miles  to  the  westward,  the  exact  height 
of  the  scratches  above  it  was  not  definitely  ascertained,  but  it  is 
probably  not  much  less  than  one  hundred  feet  above  the  ordi- 
Bsiy  stage  of  water.  About  four  feet  in  thickness  of  ordinary 
drift  material  rested  upon  the  striated  surface.  This  had  been 
partially  removed  by  the  quarrymen,  exposing  the  scratches  to 
view.  Besting  upon  this  light  deposit  oi  drift,  and  sloping  up- 
ward to  the  high  lands,  are  about  one  hundred  and  fifty  feet  of 
that  peculiar  lacustrine  deposit  called  by  Dr.  Owen  "siliceous 
marl,"  and  by  Prof  Swallow  the  ''BluflF  formation,"  which 
deeply  covers  the  drift  and  underlying  rocks  of  this  region,  ex- 
cept where  they  have  been  exposed  by  fluviatile  denudation. 

The  boulders  and  pebbles  contained  in  the  drift  material  of 
this  locality  were  botn  granitic  and  metamorphic.  They  were 
▼ell  rounded  and  worn,  and  striated  faces  were  observed  upon 
qmte  a  number  of  them,  thus  as  nearly  as  possible  detecting 
them  in  the  very  act  of  scoring  the  rocks  in  situ. 

The  scratches  here  are  in  two  sets,  a  coarser  and  a  finer; 
those  of  the  latter  more  numerous  than  the  former,  but  those 

Ax.  JouB.  Soi.— Secohd  8XBIS8,  Vol.  XLm,  No.  Id9.— Mat,  1867. 
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of  both  sets  being  perfectly  parallel  with  their  fellows,  distinct 
and  straight.  The  surface  of  the  rock  had  beeu  ground  level 
and  smooth,  removing  all  unevenness  of  the  natural  bedding 
surfeoe.  The  directions  of  the  strisB  were  determined  by  a  very 
good  pocket  compass.  That  of  the  coarser  set  (No.  1)  was  found 
to  be  S.  20°  E.,  and  that  of  the  finer  set  (No.  2)  S.  51°  E.  No 
allowance  was  made  in  either  case  for  the  variation  of  the  mag- 
netic needle,  which  the  local  surveyors  calculate  at  about  eleven 
degrees  east  of  north. 

At  an  exposure  of  the  same  limestone  one  mile  below  Omaha, 
the  capital  of  Nebraska,  immediately  upon  the  right  bank  of 
the  Missouri  river,  and  only  some  six  or  eight  feet  above  the  or- 
dinary stage  of  water,  other  scratches  of  a  similar  character  were 
observed.  They  were  found  upon  the  upper  surface  of  a  firm 
layer,  which  the  workmen  had  exposed  and  were  removing  for 
building  purposes.  Here,  however,  there  is  but  one  set  of 
scratches,  their  direction  being  S.  41°  W.  (set  No.  S),  not  allow- 
ing for  variation  of  the  magnetic  needle.  The  surface  of  the 
rock  is  nearly  or  quite  level,  but  the  roughness  of  the  natural 
bedding  surface  has  not  been  entirely  removed,  yet  the  stri® 
were  so  distinct  that  no  difficulty  was  round  in  ascertaining  their 
true  direction. 

The  drift  at  this  locality  is  principally  composed  of  a  dark 
colored,  stiff,  clayey  material,  intermixed  with  sand,  gravel  and 
boulders,  and  varies  from  one  foot  to  eight  feet  in  thickness. 
Upon  this  rests  the  bluflF  formation  as  before  described.  The 
face  of  the  blufif  at  the  locality  where  the  latter  observations 
were  made  is  nearly  at  right  angles  with  the  direction  of  the 
strias. 

Considering  that  the  whole  region  surrounding  these  localities, 
and  for  a  long  distance  to  the  northward  of  them,  is  an  entirely 
open  country ;  that  the  present  prominently  uneven  features  of 
the  region  had  their  origin  at  a  period  subsequent  to  the  drift; 
and  the  extreme  simplicity  and  uniformity  of  the  strata  over 
which  the  glaciers  must  have  moved,  the  direction  of  their  cu^ 
rents  which  these  scratches  apparently  indicate  seems  very  re- 
markable. We  not  only  see  at  the  Mills  county  locality  that 
the  scratches  upon  one  and  the  same  surface  prove  that  two  sep- 
arate currents  existed  there  during  some  portions  of  the  glacial 
period,  having  a  divergence  of  thirty-one  degrees  with  each 
other,  but  also,  only  about  twenty  miles  to  the  northward,  we 
find  the  evidence  that,  another  current  moyed  in  a  direction 
which  formed  an  angle  of  ninety-three  degrees  with  one  of  thoae 
in  Mills  county. 

Since  we  see  no  evidence  of  the  cotemporaneous  existence  of 
obstructions  which  might  have  deflected  the  current  of  a  regular 
southerly  moving  glacier,  and  thus  have  produced  the  scratches 
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in  the  varions  directioDS  shown,  it  seems  necessary  that  we 
should  seek  for  some  other  explanation  of  them.  Observations 
thus  far  made  certainly  aflFord  very  inadequate  data  upon  which 
to  base  a  definite  theory  concerning  the  real  direction  of  glacial 
currents  over  this  part  of  the  continent,  but  the  coincidence  of 
the  direction  of  those  scratches  which  have  been  observed  with 
the  general  course  of  the  drainage  of  the  region  in  which  they 
occur,  is  worthy  of  carefiil  consideration.  By  reference  to  the 
mention  of  the  locality,  near  Burlington,  at  the  commencement 
of  this  article,  and  to  a  map  of  Iowa,  it  will  be  seen  that  the 
direction  of  the  scratches  observed  there,  coincides  pretty  nearly 
with  the  general  direction  of  the  drainage  of  the  eastern  water* 
shed  of  toe  state. 

That  the  close  of  the  drift  period  left  the  surface  of  our  state 
unmarked  bv  strong  features,  and  with  shallow,  longitudinal  de- 
pressions which  gave  initial  direction  to  the  courses  of  the 
streams,  and  that  these  subsequently  cut  out  their  own  valleys 
by  erosion,  there  seems  to  be  no  reason  to  doubt  It  seems  not 
improbable,  also,  that  these  initial  depressions  in  the  surface, 
whether  primarily  caused  by  flexures  of  the  earth's  crust,  as 
Whitney  has  suggested,  or  not,  may  be  regarded  to  some  extent 
as  indices  of  the  general  direction  of  ancient  glacial  currents. 

There  is  another  interesting  matter  in  connection  with  these 
observations  of  drift  phenomena  along  the  Missouri  river,  and 
the  existence  of  the  important  lacustrine  deposit  there.  The 
close  of  the  Drift  period  evidently  left  a  large  depression  of  the 
general  surface  in  the  region,  a  portion  of  which  is  now  occu* 
pied  in  part  by  the  counties  of  Fremont,  Mills,  Pottawatomie, 
Harrison  and  Monona.  This  depression  became  a  large  fresh- 
water lake,  the  borders  of  which  have  not  yet  been. definitely 
ascertained,  but  no  satisfisu^tory  evidence  of  its  existence  eastward 
of  the  East  Nishnabotany  river  has  been  observed  in  Iowa, 
The  Missouri  river  evidently  emptied  into  this  lake,  and  flowed 
from  it^  until  it  became  filled  with  the  peculiar  deposit  of  fine, 
siliceous,  marly  material,  known  as  the  BIufiT  formation,  the 
character  of  which  is  very  much  the  same  as  that  of  the  muddy 
material  which  would  now  be  deposited  from  the  waters  of  the 
river  if  it  were  possible  to  throw  a  permanent  obstruction  across 
it.  As  the  valley  of  the  river  was  gradually  deepened  during 
the  Terrace  epoch,  its  waters  found  no  difiSculty  in  sweeping 
out  the  fine  homogeneous  material  which  they  had  before  de- 

Eosited,  leaving  those  high  peculiar  bluffs  upon  each  side  of  its 
road  bottom.     Fresh-water  and  land  shells  of  existing  species, 
C'  eipally  Gasteropods,  are  often  found  in  this  deposit,  from 
to  top,  and  its  thickness  sometimes  reaches  more  than  two 
hundred  leet  above  the  drift  material  upon  which  it  rests. 
Seventy  or  eighty  miles  to  the  eastward  of  the  Missouri  river, 
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in  the  southern  tier  of  coanties,  there  are  evidences  that  the 
drift  deposit  reaches  a  thickness  of  more  than  a  hnndred  and 
fifty  feet  Westward  from  that  region  a  sensible  diminution  of 
its  thickness  is  seen,  and,  reaching  the  region  of  the  Bluff  forma- 
tion along  the  Missouri  river,  the  drift  material  is  found  in  all 
cases  comparatively  thin,  being  thinnest  where  the  blufiT  mate- 
rial is  thickest 

At  the  localities  where  the  scratches  were  observed,  the  drift 
material  showed  evidences  of  unusual  violence  of  glacial  action, 
being,  as  before  remarked,  only  a  few  feet  in  thickness;  and  in 
some  places  in  the  same  neighborhood  it  was  entirely  wanting, 
the  bluff  material  resting  directly  upon  the  Coal-measure  lime- 
stone. 

An  explanation  of  these  facts  is  naturally  sought  for.  The 
most  plausible  seems  to  be,  that  glacial  action  extended  more 
deepiv  beneath  the  general  surface  here  than  elsewhere,  and 
that  the  direction  and  character  of  the  currents  were  such  that 
the  greater  part  of  the  drift  material  was  swept  away  to  other 
places,  leaving  the  lake  basin  to  be  filled  with  water  at  the  close 
of  the  glacial  period.  Further  investigations,  however,  are 
needed  to  decide  such  questions  as  these. 

It  is  understood  that  the  most  reliable  information  we  can  ob- 
tain in  relation  to  the  general  direction  of  ancient  glacial  cur- 
rents will  be  the  identification  of  the  transported  materials  with 
those  at  the  places  of  their  origin.    Very  few  observations  of 
this  kind  have  yet  been  attempted  in  Iowa,  and  it  is  but  fair  to 
state  that  those  few  are  not  now  seen  to  harmonize  clearly  with 
the  directions  oi  the  glacial  scratches  just  described.     I  refer  to 
the  reputed  discoveries  of  galena  and  native  copper  in  several 
of  the  counties  upon  the  eastern  watershed  of  the  state.     The 
only  known  localities  from  which  such  materials  might  have 
been  derived  lie  to  the  northeastward,  in  a  direction  nearly  at 
right  angles  with  the  eastern  drainafi;e  lines.    Again,  profusely 
scattered  over  the  region  between  tne  Missouri  river  and  the 
middle  of  the  state,  as  far  northward  as  the  fourth  tier  of  coun- 
ties and  probably  much  farther,  are  boulders  and  fragments  of 
reddish  colored  quartzite,  closely  answering  the  description  given 
by  Dr.  Hayden  of  the  rock  which  encloses  the  pipestone  of 
southwestern  Minnesota,  and  suspected  to  be  of  the  same  origin.* 
Should  this  be  the  case,  it  is  not  easy  to  see  how  they  could  have 
reached  tlieir  present  locations  with  glacial  currents  in  the  direc* 
tion  of  the  drainage  of  the  western  watershed,  particularly  if 
they  are  of  the  age  to  which  Dr.  Hayden  has  referred  the  rocks 
of  that  famous  locality;   for  in  that  case  they  cannot  be  pre- 
sumed to  have  ever  existed  much  farther  to  the  eastward. 

*  See  F.  y.  Hayden  on  the  Qeology  of  Northeastom  Dakota;  thii  Joamal,  Jjui- 
iiaij,  1867. 
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The  quartzite  boulders  in  the  region  referred  to  are  promiscu- 
ously intermixed  with  those  of  other  metamorphic  and  of  gran- 
itic origin,  but  those  of  the  red  quartzite  are  everywhere  a  little 
less  waterworn  and  more  angular  than  the  others,  suggesting  a 
less  distance  of  transportation,  which  would  really  be  the  case 
if  derived  from  the  pipestone  region. 

lova  City,  Iowa,  Feb.  14th,  1867. 


Abt.  XXXIII. — On  the  General  Metallurgical  method  of  Messre. 
Whelpley  and  Storer ;  by  T.  Stbrry  Hunt,  P.E.S. 

The  processes  having  reference  to  the  working  ot  metallic 
ores,  designed  and  introduced  by  Dr.  James  D.  W'helpley  and 
Col.  Jacob  J.  Storer  of  Boston,  oflFer  numerous  points  of  inter- 
est both  mechanical  and  chemical,  which  it  is  proposed  to  no- 
tice briefly  in  the  present  paper. 

1.  The  drst  step  in  the  treatment  of  ores  is  their  sub-division, 
which  is  effected  by  two  novel  and  ingenious  machines,  <^lled 
respectively  the  breaker  and  pulverizer.  The  first  of  these  con- 
sists of  a  horizontal  circular  table  of  heavy  iron,  forty-two 
inches  in  diameter,  revolving  about  one  thousand  times  in  a 
minute,  having  bolted  to  its  upper  surface  four  or  more  radial 
bars  or  blocks  of  chilled  iron,  and  surrounded  by  a  fixed  up- 
right perforated  screen.  The  ore  in  fragments  not  more  than 
«ix  inches  in  diameter,  falling  into  this  aperture,  is  broken  by 
the  revolving  bars  into  dust  and  small  grains  which  are  ejected 
through  the  perforated  screen  or  curb,  from  which  the  larger 
particles  are  thrown  back  to  complete  the  breaking.  Such  a 
machine  with  fifteen  horse-power  will  break  to  the  size  of  sand 
and  coarse  gravel  eighteen  or  twenty  tons  of  quartz  or  hard  ore 
per  hour. 

The  pulverizer  is  properly  designated  as  an  air-mill,  and  con-  ' 
«ists  of  a  horizontal  shaft,  furnished  with  arms  or  paddles,  which 
Are  made  to  revolve  from  one  to  three  thousand  times  a  minute, 
within  an  inch  of  the  inner  surface  of  a  steel-lined  cylinder 
Varying  from  eighteen  to  forty  inches  in  diameter.  The  previ- 
ously crushed  ore  is  introduced  through  an  opening  in  the  cen- 
ter of  a  plate,  which  covers  one  end  of  the  cylinder,  and  is  per- 
forated with  numerous  small  holes.  The  other  end  is  connected 
"through  a  diaphragm  having  an  axial  opening,  with  an  ordi- 
«ary  fan-blower  generally  attached  to  the  same  shaft;  that  carries 
the  paddles.  The  mutual  attrition  of  the  particles  of  ore  at  the 
rapia  rate  of  revolution  communicated  to  them  in  the  peripheral 
apace  of  the  mill,  reduces  them  to  fine  dust,  which  as  soon  as 
formed  is  removed  from  the  cylinder  by  the  current  of  air  drawn 
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by  the  fan  through  the  perforated  end,  and  blown  into  large 
•chambers,  where  it  is  deposited.  While  the  interaction  of  their 
particles  in  the  mill  rapidly  pulverizes  brittle  bodies,  malleable 
metals,  in  the  same  conditions,  are  soon  beaten  into  rounded  pel- 
lets. ,  It  is  proposed  to  apply  this  principle  to  the  treatment  of 
the  native  copper  of  Lake  Superior,  whicn  may  then  be  readily 
separated  from  its  earthy  gangue  reduced  to  dust  by  the  pulver- 
izer. This  air-mill  has  been  employed  for  the  pulverization  of 
various  drugs,  of  coal,  for  use  as  a  combustible  in  the  manner 
about  to  be  described,  and  even  for  the  grinding  of  cereals,  for 
all  of  which  purposes  it  may  be  adapted.  It  has  also  been  em- 
ployed, on  a  large  scale,  to  pulverize  bones  for  use  as  a  fertilizer. 
One  of  these  air-mills  forty-two  inches  in  diameter,  and  moved 
by  fifteen  horse-power  Will  reduce  from  2,000  to  8,000  pounds 
per  hour  of  quartz,  or  hard  ores,  to  a  powder  many  times  finer 
4han  can  be  obtained  by  the  use  of  stamps. 

2.  The  calcination  of  the  pulverized  ores  is  effected  in  what 
Messrs.  Whelpley  and  Storer  call  the  Water-furnace.  This  con- 
sists of  a  fire-tower,  from  twenty  to  thirty  feet  high,  built  of 
brick,  with  double  walls,  and  somewhat  conical  in  form,  being 
from  three  to  four  feet  in  diameter  at  the  top,  and  from  four  to 
«x  at  the  bottom.  Around  its  upper  part  are  built  four  fire- 
boxes, opening  into  the  tower  near  its  summit,  which  is  closed 
jtnd  connected  with  a  large  fan-blower.  By  means  of  this,  be- 
43ides  an  abundant  supply  of  air,  more  or  less  heated  by  passing 
between  «the  two  walls  of  the  tower,  ore  and  fuel,  in  the  state  of 
dust,  are  carried  downward  into  the  furnace.  The  effects  ob- 
tained by  the  combustion  of  charcoal  or  other  fuel  pulverized 
4knd  borne  in  a  current  of  hot  air,  are  very  surprising.  The 
finely  divided  combustible,  being  kindled  by  the  fiame  drawn 
from  the  fire-boxes,  burns  in  the  descending  current  with  great 
energy,  and  from  the  comparatively  large  surface  exposed  to  the 
.action  of  the  air,  generates  a  great  amount  of  heat,  and,  with  an 
excess  of  fuel,  an  intense  light.  The  great  fiery  blast,  nearly 
filling  the  tower,  can  at  pleasure  be  made  oxydizing  or  reduc- 
ing in  its  action,  by  regulating  the  supplies  of  fuel  and  of  air. 
I  have  seen  it,  at  twelve  feet  from  the  top,-  so  potent  as  to  heat 
rapidly  to  whiteness  two  feet  of  a  wrought  iron  bar  an  inch  iii 
diameter,  and  cause  it,  though  supported  at  both  ends,  to  bend 
like  wax  beneath  its  own  weight  in  thirty  seconds  after  it  was 
placed  in  the  blast.  The  powerful  heating  effects  which  may 
be  obtained  by  this  use  of  pulverized  fuel  are  readily  under- 
stood when  we  consider  that  a  cubic  inch  of  coal,  reduced  to 
particles  one  five-hundredth  of  an  inch  in  diameter,  will  present 
to  the  action  of  the  atmospheric  oxygen  a  surface  equal  to  not 
less  than  twenty-one  square  feet.  This  application  of  fuel  prom* 
ises  to  have  important  results  for  heating  reverberatory,  muffle 
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and  glass  fumaoes,  for  the  working  of  iron,  and  even  for  the 
generation  of  steam.  Solid  combustibles  are  by  this  method 
practicallj  volatilized,  and  broken  and  refuse  fuel  is  made  avail- 
able. 

The  calcination  of  sulphuretted  ores,  however,  requires  but  a 
comparatively  low  temperature,  and  an  abundant  supply  of  oxy- 
gen. The  fire-tower  of  the  water-furnace,  being  heated  to  red- 
ness, the  ore,  with  or  without  addition  of  pulverized  fuel,  is 
driven  by  a  small  fan  into  the  great  current  of  air  down  the 
tower ;  the  sulphur  and  the  base  metals  are  rapidly  oxydized 
and  the  calcined  material  falls  into  the  water-tank  beneath,  while 
the  current  of  air  passes  through  successive  chambers,  built 
over  this  tank,  and  open  to  it  beneath.  This  movement  is  aided 
by  a  large  fan-wheel  placed  at  the  end  of  the  series,  which  being 
furnished  with  paddles  dipping  into  the  water,  produces  in  the 
final  chamber  a  great  amount  of  spray,  serving  alike  to  precipi- 
tate the  suspended  dust,  and  promote  the  absorption  of  the  sul- 
phurous acid  gas.  The  escape  of  the  excess  of  this  into  the  air, 
provided  it  is  not  required  for  farther  use,  is  prevented  by  a  sec- 
ond spray- wheel  beyond,  supplied  with  milk  of  lime  or  some 
other  absorbent 

In  the  case  of  sulphuretted  ores  of  copper,  the  water  tank  is 
filled  with  a  solution  of  the  chlorids  of  sodium  and  cdcium,  by 
which,  with  the  aid  of  the  spray-wheel,  the  sulphurous  acid  is 
absorbed,  and  the  oxyd  of  copper  converted  into  dichlorid. 
This  beautiful  process,  devised  by  Messrs.  Whelpley  and  Storer, 
I  have  submitted  to  examination,  and  have  found  that  the  reac- 
tion taking  place  may  be  represented  as  involving  one  equivalent 
of  ohlorid  of  calcium,  one  of  sulphurous  acid,  and  two  of  cu- 
pric  oxyd,  and  giving  rise  to  one  equivalent  of  sulphate  of  lime, 
and  one  of  dichlorid  of  copper, 

CaCl+SO,  +Cu,0,  =SCaO,  +CuaCI. 

A  solution  of  chlorid  of  calcium  holding  oxyd  of  copper  in 
suspension,  rapidly  absorbs  sulphurous  acid  gas,  and  if  suffi- 
ciently concentrated,  is  converted  into  a  white  crystalline  magma 
of  gypsum  and  dichlorid  of  copper.  This  latter  salt  I  find  to 
be  soluble  in  a  boiling  hot  solution  of  chlorid  of  calcium,  which, 
however,  again  deposits  it  on  cooling,  a  reaction  which  may 
probably  be  found  available  on  a  lar^e  scale  in  separating  cop- 
per from  some  other  metals.  In  ordinary  cases,  nowever,  the 
precipitation  of  the  dichlorid  of  copper  in  the  furnace-tank  ia 
prevented  by  the  presence  in  the  bath  of  chlorid  of  sodium,  in 
which,  as  is  well  known,  the  cuprous  chlorid  is  readily  soluble. 

The  calcined  and  oxydized  ore  falling  into  the  tank  which 
extends  sixty  feet  or  more  beneath  the  furnace  and  its  chambers, 
is  carried  forward,  with  constant  agitation,  by  means  of  a  sub* 
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merged  rotating  helix,  and  at  length  falls  into  a  well  at  the  ex* 
tremity,  from  which  it  is  withdrawn,  freed  from  oxyd  of  copper, 
but  generally  containing  a  small  residuum  of  unoxydized  sul- 
phid,  which,  if  of  sufficient  importance,  is  separated  by  a  rejwtition 
of  the  process  with  the  Water-furnace,  or  oy  a  rapid  calcination 
in  a  reverberatory,  of  the  mass  impregnated  with  chlorids,  by 
which  means  the  residual  copper  left  by  imperfect  burning  be- 
comes readily  soluble  in  the  sulphurous  chlorid  bath  of  the 
water-tank.  , 

A  small  but  variable  proportion  of  protochlorid  of  iron  gen- 
erally accompanies  the  chlond  of  copper,  and  may  be  sepAiated 
from  the  cuprous  solution  by  a  simple  reaction  which  I  also 
studied.  Three  equivalents  of  cupric  oxyd,  and  two  of  ferroas 
chlorid,  yield  by  their  reaction  one  equivalent  each  of  cuprous 
and  cupric  chlorids,  and  one  of  sesquioxyd  of  iron, 

Cu303+Fe,Cla=CuaCl+CuCl+FeaO,. 

The  addition  to  the  heated  solution,  separated  from  gypsum 
and  insoluble  matters,  of  a  portion  of  cupric  oxyd  therefore  suf- 
fices to  precipitate  the  whole  of  the  dissolved  iron,  and  the  din- 
oxyd  of  copper  in  the  presence  of  air  rapidly  produces  a  simi- 
lar result.  The  addition  of  milk  of  lime  now  throws  down, 
from  the  solution  of  cuprous  chlorid,  the  whole  of  the  copper 
as  pure  hydrous  dinoxyd,  whose  subsequent  reduction  to  the 
metallic  state  is  a  very  simple  operation.  Meanwhile  the  chlorid 
of  calcium  is  regenerated,  and  the  bath  restored  to  its  original 
condition  may  thus  be  used  an  indefinite  number  of  times,  the 
only  reagent  consumed  in  the  process,  in  addition  to  the  elements 
of  the  ore,  and  the  oxygen  of  tne  air,  being  the  equivalent  of  lime 
used  to  precipitate  cuprous  oxyd. 

It  will  be  seen  that  for  sulphuretted  ores  containing  gold,  the 
treatment  in  the  fire-tower,  with  the  aid  of  a  bath  of  water  only, 
affords  a  simple  mode  of  desulphurization,  and  leaves  the  gold 
particles  in  a  state  most  favorable  for  amalgamation,  while  in 
the  case  of  auriferous  ores  containing  copper,  a  similar  result 
may  be  obtained,  and  the  copper,  which  is  lost  in  the  ordinary 
method  of  working  such  ores,  recovered  by  means  of  the  chlorid 
bath. 

It  is  claimed  by  the  designers  of  this  series  of  processes,  that 
copper  can  in  this  way  be  produced,  at  about  one-third  the  cost 
of  the  ordinary  method.  The  small  consumption  of  fuel,  and 
the  mechanical  facilities  afforded  for  handling  great  masses  of 
material,  are  such,  that  the  new  method  will  probably  be  found 
especially  advantageous,  in  the  treatment  of  low  grade  ores,  in 
regions  where  transportation  is  difficult,  and  fuel  scarce.  The 
patentees  have  a  small  experimental  furnace  eighteen  feet  high, 
at  East  Boston,  but  are  now  erecting  at  the  Harvey  Hill  mine, 
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near  Qaebec,  a  fornace  thirty  feet  high,  which,  it  is  expected, 
will  enable  them  to  treat  fifty  tons  of  seven  per  cent  ore  in 
twenty-foar  hours. 

The  application  of  the  Water-fiirnace  to  the  treatment  of  the 
sulphnretted  ores  of  other  metals,  presents  mai^  points  of  in- 
terest, whose  consideration  is  reserved  for  another  time. 

Montreal,  Feb.  81, 1867. 


Akt-  XSXIV.-^ne  RepsoU  Portable  Vertical  Circle;  by 

OLBVELAin)  AbBR 

(CoDtinued  from  page  216.) 

As  to  the  methods  and  formulas  used  in  connection  with  the 
vertical  circle,  it  is  evident  that  we  need  first  some  means  of 
orientation  on  arriving  at  a  new  station.  An  observation  of  any 
terrestrial  object  will  give  an  approximate  knowledge  of  the 
zenith  pointy  and  an  approximate  value  of  the  latitude  is  easily 
had  from  a  map  or  by  estimation.  With  one  pointing  upon  any 
recognizable  celestial  object,  we  have  then  its  azimuth  and  ze* 
nith  distance  for  a  given  observed  moment,  whence  the  follow- 
ing  computation  dves  us  the  approximate  north  point  of  the 
azimuth  circle  and  the  hour  angle. 


Put         90*— ^=a  a-^^aziia 


•=J 


[sin a  BID  j?  sin/ 


sins 

n 


8in« 


The  Gaussian  formulae  give  for  the  azimuth,  parallactic  angle 
and  hour  angle, 

H  X  M 

(B.)  *        Bin  a  *^     sin  I?  *      siny 

tan^A  iwaip  tan^<=2'. 

The  computation  with  its  controls  is  of  course  performed  with 
4-figure  logarithms.  The  observed  azimuth,  plus  or  minus  the 
computed  A,  gives  the  north  point  of  the  circle.  The  computed 
ty  plus  the  tabular  R.  A.,  gives  the  sidereal  time,  whence  is  found 
the  clock  correction. 

A  previously  computed  ephemeris  of  the  stars  to  be  observed 
enables  us  now  to  point  upon  any  one.  Polaris  will  naturally 
be  first  chosen,  as  by  it  we  may  more  accurately  determine  the 
north  point  or  adjust  the  azimuth  circle  to  N.P.=0°,  as  is  most 
convenient  if  any  number  of  observations  is  to  be  made. 
▲m.  Joub.  Sci.— Skcoud  Snnu,  Vol.  XLIII,  No.  129.— Mat,  1867. 
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An  ephemeria  of  the  azimuths  and  zenith  distances  of  the 
prindpal  stais^  if  oomputed  for  every  6°  of  latitude,  will  serve 
by  interpolation  for  any  intermediate  position.  The  formuls 
for  the  compotation  of  finding  ephemerides  as  given  by  Mr. 
DSllen  are  ver^  simple. 

Pat  iK  ->  (9  — ^)=:r ;  the  well  known  fonnola, 

0060=006  (7 -«-^)  — 20089  006d6in'^<, 

gives 

009^ 

(0.)  Binir=oo.,  »inH<^„(^_j^^y 

Another  well  known  formula  may  be  written 

/TV\  •       A  •      a  <506^ 

(D.)  sm  A=sin  t  t-: 3-7—. . 

Or  by  a  transformation  of 

me  eo6A=:— 0069  8in^-|~^°9  eosd  cos^i 
these  results,  approximately, 

(D'.)  6inaiA=6in  9  m^t  -r-^^. 

'  8in(9-o) 

Neglecting  the  r  in  the  second  members  of  these  equations,  they 
admit  of  a  very  simple  arrangement  for  the  computation  of  a& 
ephemeris  whose  argument  is  the  time  for  stars  near  the  merid- 
ian, being  sufficiently  accurate  within  the  limits 

y-.r>l0*'   and   <<15^ 
For  an  ephemeris  in  the  neighborhood  of  the  prime  vertical  we 
may  use  the  azimuth  as  argument;  counting  it  from  the  west 
point  northward,  we  have 

(K)  sin  ^=8in  9  co6  2-f-co6  q>  sin  g  Bin  A 

(F.)  tan  ^= ein  i  tan  A+tan  tpcoit 

^     '  0069 

Put  tan£= and    «=-^ — ; 

tan  9  8in  9 

the  first  formula  (E)  becomes 

(G.)  co62'=:co8(z— t)=p  sin  ^ ; 

whence  ^nrz'iC. 

T>  »  A  tanA        ,  co6« 

Put  tanft»=-: —     and    w= ; 

,  8in9  '     tan^ 

the  second  formula  (F)  becomes 

(H.)  COB  <'=:oo6(r  ^m)zxq  tan  * ; 

whence '  <i=:/'±«». 

The  arrangement  of  these  computations  can  be  made  exceeifi 
inglv  convenient  Extensive  ephemerides  for  latitude  35^  to  W 
iicrai  have  been  published  by  General  Teuner;  provided  wiA 
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diese  or  similar  special  ones  tbe  observer  loses  no  time  in  select- 
iog  the  pair  of  stars  to  be  observed.  Tbe  latitude  stars  are  of 
ooorae  observed  on  the  meridian  as  nearly  as  possible,  excepting 
tbe  polara,  which  are  observed  at  any  hour  angle. 

In  the  accurate  computation  of  the  results,  the  following  form- 
ii]»  are  used  by  Mr.  DoUen,  following  Struve's  habit  of  sepa- 
titely  reducing  each  observation. 

a.  For  the  polars,  all  observed  zenith  distances  are  reduced  ta 
ihe  upper  culmination.    The  formula  (C)  may  be  written 

(L)  «oi(.-C)=co.<.oo.«^*;jj, 

IT  approximately 

(J.)        r=ix^iz=z —-__.--___. sinH'i 

sm  1"      »ini{«+t) 

Provided  with  the  Wrangell  or  other  convenient  extended 
iUes  of  sin'^  and  assuming  an  approximate  9  iind  zenith 
tot  and  using  the  value  of  z+i  for  the  middle  of  the  series 
a  constant  throughout  the  whole,  we  easily  compote  the  indi* 
lual  values  of  r  whence  result  the  circle  readings  for  each  ob- 
lon  as  if  it  had  been  made  at  the  upper  culmination.    The 
of  the  four  observations  circle  right  and  tbe  four  cirde 
gives  the  correct  zenith  point,  the  zenith  distance  C  and  the 
iximate  latitude.    With  these  a  second  aj^roximation  is 
,  and  more  will  not  generally  be  required.    In  tbe  second 
ximation  the  new  refractions  and  8ini(2-f  C)=8in(<|)— 3+^) 
not  be  anew  computed,  since  the  first  differences  of  die 
thmic  tables  will  give  the  Alogr  corresponding  to  the  J^9 
^^ 

If  the  zenith  point  and  latitude  are  sufficiently  well  known,  it 
^  be  equally  expeditious  to  compute  the  direct  formula 

006C=coa2-|*^co87  coa^  tin^t, 
tting  of  course  convenient  tables  for  sin*^^  and  Zeeh's  tables 
for  addition. 

b.  For  other  stars  than  the  polars  observed  near  the  meridian, 
the  direct  computation  of  logr  by  means  of  the  following  series 
till  be  found  convenient     We  have  from  (C) 

(K.)        SID r+28in»^  cot 5=2^^  nn^i ; 
^    '  amC 

whence 

/T\  1^'     **  •  ,«    ^    •  .  9^n  «.      ^coeyoorf*    .  ,f 

(W        ^+^  «><^  {  tm  1"  -  -  r «  sm*  1",  dgc.=:2  .;.,,,  am»  -. 

Regarding  the  second  member  as  a  first  approximation  to  r,  and 
developing  the  sin'^t  we  obtain  the  following,  which  is  due  to 
Ur.DdUen, 

OL)  logr=log(|i<»)-^l»; 
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in  which  we  have  pat 

p=bourJj  gain  on  sidereal  time,       /=8eoO+^' 

-      ^COB9>006^  ^. 

^=^  P(J±r)=[9-o223]iKitr). 

c.  For  the  compntation  of  the  hour  angle  from  the  obeerved 
zenith  distances  in  the  prime  vertical,  we  have  the  simple  formola 


(N.)        Ax.m^-^-l—Ai-2-\. 

^    '  2cos9coso\       cost/ 


cos  2; 
the  computation  of  which  is  sufficiently  expeditious  even  with 
six-figure  logarithms,  if  we  are  provided  with  the  tables  pre- 
viously mentioned.  The  second  approximation,  using  a  correct 
zenith  point,  is  made  if  necessary  as  before,  by  uang  the  tabu- 
lar  first  differences. 

As  the  formula  (A)  shows  the  flexure  of  the  tube  to  be  not 
symmetrical  with  respeet  to  the  zenith,  it  is  necessary  for  greater 
accuracy  to  correct  the  results  given  by  each  star  of  a  pair,  ao 
oording  to  the  formula 

fzsb  mi{z^B). 

The  correction,  f,  is  directly  applicable  to  the  zenith  distances 
observed  for  latitude. 
For  the  time  determination  we  have  the  differential  formula 

^     '  16CO89CO6j0  8in/ 

The  application  of  these  corrections  is^  especiallv  for  the  lati- 
tude, necessary  in  order  to  entirely  free  the  result  from  a  pair  of 
opposite  stars  from  the  influence  of  flexure. 

To  the  preceding  sketch  of  the  instrument  and  its  formulas 
may  be  added  a  few  words  as  to  the  conduct  of  the  field  work, 
which  may  be  carried  on  without  inconvenience  at  a  tempera- 
ture of  15°  or  20°  Fahrenheit. 

In  the  Bussian  empire,  where  railroads  do  not  offer  sufficient 
accommodation  to  the  geodesist,  it  is  necessary  that  an  expedi- 
tion should  be  provided  with  an  easy  spring-van  drawn  by  two 
or  three  horses  (the  Bussian  officer  is  only  perfectly  happy  when 
rushing  along  with  his  troika).  In  this  covered  wagon  the 
twelve  or  fifteen  chronometers  are  as  well  as  possible  protected 
against  rapid  changes  of  temperature  and  disturbing  jars.  One 
or  two  barometers  with  thermometers  are  provided ;  the  barom- 
eters of  Brauer's  construction  have  been  found  to  endure  aorpris- 


Digitized  by 


Google 


C.  Abbt  on  the  Repsold  Portable  Circle.  313 

iogly  well  the  rough  usage  to  which  they  must  needs  be  sub- 
jected  in  journeys  of  thousands  of  miles.  A  heavy  tripod  is 
provided,  and  the  means  for  leaving  a  suitable  simple  mark  at 
any  station*  The  vertical  circle,  without  being  in  the  least  taken 
to  pieces,  is  received  as  a  whole  into  its  small  neat  case  in  which 
two  clamps  firmly  fysten  it,  an  outer  thick  leather  cover  with 
handles  protects  the  whole,  which  is  carried  with  ease  by  two 
men,  or  by  one  if  need  be,  as  it  scarcely  weighs  sixty  pounds. 
The  entire  load  occupies  a  space  of  some  twenty  cubic  feet 

Arrived  at  the  previously  reconnoitred  station,  five  or  ten 
oninutes  suffice  for  the  two  attendants  to  erect  the  tripod  and  set 
the  vertical  circle  upon  it ;  sometimes  a  block  of  stone  or  three 
stakes  of  wood  support  the  feet  of  the  tripod  and  remain  to 
mark  the  station.  Meantime  the  horses  havmg  been  unhitched 
and  the  barometer  and  thermometers  hung  up,  the  chronometers 
(including  the  extremely  under-  or  over-compensated  ones)  are, 
by  means  of  the  one  beating  18  times  in  6  seconds,  very  rapidly 
compared  with  the  one  to  be  used  in  the  observations.  The  ex- 
amination of  the  state  of  the  instrument  and  the  adjustment  of 
the  verticality  of  the  vertical  axis  follow,  and  in  a  few  minutes 
after  observing  the  Sun  or  Moon,  Polaris  is  in  the  field  of  view. 
Although  one  determination  only  of  time  is  necessary,  it  is  bet- 
ter to  make  two,  arranging  the  work  as  follows : 

1.  Comparison  of  chronometer. 

2.  Reading  of  barometer  and  thermometer. 
8.  Observation  of  pair  of  stars  for  time. 

4.  Beading  of  barometer  and  thermometer. 

5.  Observation  of  pair  of  stars  for  latitude. 

6.  Beading  of  barometer  and  thermometer. 

7.  Observation  of  pair  of  stars  for  time. 

8.  Beading  of  barometer  and  thermometer. 

9.  Comparison  of  chronometer.  ' 

The  observations  are  now  complete  and  the  party  may  pro* 
ceed  to  the  next  station ;  if  any  considerable  time  elapses  the 
departure  should  be  immediately  preceded  by  another  compar- 
ison of  chronometers. 

The  time  spent  at  any  station  must  depend  upon  the  skill,  en- 
ergy and  self-devotion  of  the  observer.  In  the  expedition  by 
DoUen  and  Hiibner  in  1855-56  in  the  province  of  Perm,  cases 
occur  where  three  stations,  distant  twenty-five  to  forty  miles 
from  each  other,  have  been  thus  occupied  within  the  space  of 
thirty-six  hours,  the  time  spent  at  each  being  about  three  hours, 
the  intervening  distances  being  travelled  over  very  ordinary 
roads.  It  is  often  very  advisable  to  work  expeditiously  in  order 
to  improve  a  few  days  of  consecutive  clear  weather  and  secure 
a  quick  return  to  the  starting  point,  without  having  exposed 
the  chronometers  to  a  long  absence  or  dangerous  temperature 
changes.    This  latter  point  is  one  requiring  especial  ana  intelli- 
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gent  watchfulness  on  the  part  of  the  observer.  Captain  Bol- 
scheff,  having  charge  of  the  determination  of  some  two  hundred 
points  in  Finnland,  mentioned  to  me  the  difficulties  that  he  had 
to  contend  with  arising  from  the  sudden  fall  in  the  atmospheric 
temperature  during  the  night,  obliging  him  sometimes  to  stop 
while  proceeding  from  one  station  to  another,  not  only  to  make 
extra  comparisons  of  his  chronometers,  but  by  artificial  warmth 
to  endeavor  to  counteract  the  influence  of  the  rapid  £ei11  in  the 
exterior  temperature. 

Without  here  farther  entering  into  the  details  of  the  methods 
pursued  by  Colonel  Smyssloff  in  obtaining  the  final  corrections 
for  the  rates  of  his  chronometers  and  the  longitudes  of  his  sta- 
tions  relative  to  Poulkova,  we  will  note  that  the  twenty  stations 
here  given  cover  an  area  of  some  135  miles  square  in  the  prov- 
inces of  Novgorod  and  St  Petersburg,  and  the  expeditions  occu- 
pied him  from  the  18th  of  June  to  the  81st  of  July,  1859.  Two 
journeys  were  undertaken,  the  first  leaving  Poulkova  June  18th, 
visited  stations  i,  2,  ii,  2,  ni,  8, 4,  6,  6,  i,  returning  to  Poulkova 
July  8d.  The  second  left  Poulkova  July  5th,  and  visited  iv,  vi, 
7,  8,  9,  IV,  arriving  at  Nova  Ladoga  the  18th  of  July ;  the  same 
day  leaving  Nova  Lagoda,  and  visiting  10,  iv,  9, 18,  V,  14, 15,  i, 
it  returned  to  Poulkova  July  31st.  The  whole  distance  travelled 
in  this  six  weeks  expedition  was  1400  miles,  of  which  175  were 
by  railroad.  Each  latitude  depends  upon  eight  pointings  upon 
Polaris  and  eight  upon  some  southern  star ;  the  probable  error 
of  each  resulted  in  general  dbO"'8.  Each  longitude  (as  to  the 
fourteen  secondary  stations)  depends  in  general  upon  one  time 
determination ;  the  probable  error  of  each  is  given  below.  Ten 
chronometers  were  carried,  besides  the  non-compensated  one  and 
the  one  beating  y%  seconds  and  the  one  used  in  observing. 
There  were  in  all  twenty-nine  determinations  of  time  and  fifteeu 
of  latitude. 

Latitude.  I/>nfitade  Prob. 

Station.  Probable  error         from  Poulkova.  error. 

±0"'8.  ± 

1.  Spasska  Orlayno,  A  15  68*8  -  0  6848  0*08 

2.  Kamenni  Polarne,  68  48  898  +  1  28-84  0*07 
8.  Arm  Spasska  Poleust,  68  66  16-7  +4  4491  009 
4.  Koroyay  Roastcfaaj,  69  18  24*8  +  8  25-88  0-08 

6.  Satnoet,  69  29  81*8  4-  8  4620  0-09 
8.  Uspensko,  69  41  469  +  8     9 00  010 

7.  Rougoi,  69  28  18  8  +10     761  0*12 

8.  Oskooa.  69  16  48-5  +  7     2-95  012 

9.  Podzopie,  69  88  48-6  +  7  1061  010 

10.  Schaaaenske,  60    8  282  +12  8452  010 

11.  Taykvayn,  69  88  48-5  +12  44-86  0*08 

12.  PodflotDO,  69  14  82-2  +12  6278  010 
18.  Kray^ar  Gora,  69    8    81  +11     7-87  0*09 

14.  Morkonoayzi,  68  60  240  +10  29S8  009 

15.  Malar  Veachera,  68  60  610  +  7  8891  008 

16.  KoTft  Ladoga,  60    6  40-8  +7  68-78  0H>6 
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As  fundamental  points  of  reference  for  the  longitudes  the  fol- 
lowing list  was  selected  of  points  determined  in  previous  years. 

station.  Latituda.  LonCitade. 

I.  PoulkoT^  69*'  46'  0^    0^'    0« 

IL  Louga,  68    48  -0      1      64  *20 

III  NoTgored,  68    80  -f  0      8     47  '80 

IV.  Nova  Ladoga,  60     7  -f  0     7     68  '80 

V.  BoroTaytache,  68    24  -f  0    14     19  -98 

VL  Taykvayn,  69    89  +0    12     44 

Of  these,  however,  it  was  preferred  to  include  iv  and  vi 
among  those  to  be  independently  determined  on  the  present  oo* 
casion,  and  they  have  received  the  numbers  16  and  11  in  Uie 
previous  list. 

Among  several  similar  expeditions  that  have  come  to  mv 
notice,  I  may  mention  those  before  referred  to,  of  Messrs.  Ddl« 
len  and  Hubner  in  1856-56  in  the  government  of  Perm,  where 
many  points  have  been  unusually  carefully  determined  with 
reference  to  Perm  and  Ekaterineberg;  and  that  of  Captain  Bol- 
scheff  in  Finnland  in  1863-66,  each  of  whose  160  points  has 
been  twice  independently  determined. 

An  extensive  series  of  observations  made  at  Poulkova  with 
a  vertical  circle,  made  in  1857  by  Messrs.  Bepsold,  still  farther 
attests,  if  any  farther  proof  were  wanted  of  the  reliability  of 
the  results  afforded  by  this  instrument — to  observe  with  which 
is  in  fact  a  luxury  of  convenience.  The  observations  made  on 
distant  terrestrial  signals — the  reflection  from  gilded  church 
domes — gave  for  perfect  condition  of  images  the  probable  acci- 
dental error  of  a  zenith  distance  resulting  from  two  pointings 
in  opposite  positions  of  the  circle  db0'''62,  a  large  portion  of 
which  may  fall  upon  the  level,  which  was  afterwards  improved 
by  the  addition  of  a  narrow  mirror  reflecting  the  divisions  hori- 
zontally to  the  observer's  eye. 

A  suggestion  of  Mr.  DoUen  as  to  the  interest  that  would 
attach  to  a  comparison  of  the  results  obtained  by  the  vertical 
circle  with  those  obtained  by  using  the  Talcott  zenith  telescope 
— and  the  suggestion  that  by  clamping  the  vertical  circle  and 
observing  stars  of  exactly  equal  zenith  distances,  thus  freeing 
the  results  from  errors  ansing  from  imperfect  graduation  of  the 
circle,  by  converting  the  vertical  circle  into  a  very  convenient 
zenith  telescope — both  seem  to  be  well  worthy  of  being  put  into 
execution.  In  the  determination  of  time  I  have  been  able  to 
apply  this  latter  method  of  using  the  vertical  circle :  it  remains 
to  attempt  the  same  in  the  determination  of  latitude. 

87  Eaat  20th  at,  New  Taric,  January,  1807. 
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Abt.  XXXV.— On  the  Reduction  of  Meteorological  Obaervotions; 
bj  Ebastus  L.  Deforest. 

The  sydtem  of  twelv^e  eqaations  for  oorrecting  monthly  means 
for  the  unequal  length  of  the  months,  given  by  me  in  this  Jour- 
naif  vol.  xlii,  page  166,  was  obtained  on  the  supposition  that  the 
year  consists  of  366^  days.  The  true  length  of  the  year  beine 
a  very  little  less  than  this,  it  follows  that  the  equations  referred 
to  are  not  exactly  correct  The  amount  of  inaccuracy  in  their 
results  is  indeed  very  small,  but  still  it  seems  desirable  that  fun- 
damental formulas  of  this  kind  should  not  involve  any  unneces- 
sary errors,  however  small  they  mav  be.  The  equations  can  be 
computed  just  as  well  by  giving  tne  year  its  true  length,  care 
being  taken  to  assign  the  true  values  to  the  arcs  n,,  n^^n^j  and 
c,  which  measure  the  lengths  of  the  months,  ana  alBo  to  the 
small  arc  a;,,  which  measures  the  time  from  the  middle  of  a  cal- 
endar month  to  the  middle  of  the  corresponding  mean  month. 

On  the  assumption  that  the  year  contains  866*24224  days,  a 
mean  month  will  contain  80-43686  days,  and  the  calendar  month 
of  February  28*24224  days.  A  month  of  81  days  will  be  rep 
resented  by  the  arc  80°  88'  18"-2,  a  month  of  80  days  by  29* 
84'  9"-9,  and  the  month  of  February  by  27°  60'  12""8.  The 
values  of  a,  for  the  several  months  are  therefore 


January, 

February, 

Jaarcii, 

April, 

May, 

June, 


-0' 
+0 
1 
1 
1 
1 


16'  39"-l 


81 
19 
16 
12 
8 


35 
49 
5 
21 
Si 


July, 

August, 

September, 

October, 

November, 

December, 


I'' 

0 

0 

0 

O 

0 


4'  6S"-6 

31   35  4 

51  -3 

7-3 

23  *2 

39-1 


27 
24 
20 
16 


and  the  twelve  equations  are  found  to  be 


M|  =f»i  -|-*0037  Wj  +'0030  m^a— '0067  m. 
Ma  =ma  — '0127  m^ 

M,       =»l3       +-0028    lllg 

M.   =i»^    -•0042  111^   ^•0200  111 


=m. 


+•0016  m^ 
— -0039  fill, 


—•0031  m, 
^•0249  m^ 


—•0218  m^ 
-•0180  m, 


--•0168  iWj 
+•0221  m^ 
-  -0242  m^ 
+•0202  me 
+•0219  mj 
--•0174  m. 


nzmo 


+•0026  mj  —-0200  m^ 
-f-0025  mg   —-0103  m^  +-0078  m^ 
-•0027  mg   —  •0067m3  +0094  m,,, 
M,^=:mi^+0030  mio-'0085  m^  +^0056  m^  , 
Mji=mjj— -0026  m„— -0046  m,^+'0072  m^^ 
Mia=mja+0032  mja-^0064  m^j+'0032  m^ 

It  will  be  seen  that  the  numerical  coefficients  here  given  differ 
from  the  previous  ones  to  the  amount,  in  some  cases,  of  a  single 
unit  in  the  fourth  decimal  place.  They  are,  I  believe,  as  nearly 
exact  as  they  can  be  made  without  extending  them  beyond  the 
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fourth  place,  a  degree  of  refinement  which  would  be  practicallj 
useless.  The  computation,  however,  was  carefully  made  to  six 
places,  so  as  to  secure  the  nearest  value  for  the  last  figure.  In 
rejecting  the  fifth  and  sixth  places,  care  has  been  taken  not  to 
impair  the  condition  that  in  any  single  equation  the  sum  of  the 
thiee  decimal  coefficients  must  be  zero.  The  first  and  seventh 
equations,  as  computed  to  six  places,  are 

Mj=m^+-003668  mi+-003060  mj^— "006728  m^ 
^  M7=m7-i-'002541  my-'OlQQSl  m^  +017440  m^. 

When  these  are  reduced  to  four  places  in  the  usual  way,  they 

become 

M,=mj+-0037  mj+-0031  mj^— '0067  m^ 
U^=im^+'0025  m^  -.-0200  f»g   +-0174  m^. 

The  sums  of  the  three  decimal  coefficients  differ  firom  zero  to 
the  amount  of  a  single  unit  in  the  fourth  place ;  and  to  correct 
this,  the  unit  has  been  added  to  or  subtracted  from  that  coeffi- 
cient which  is  least  altered  by  it,  as  compared  with  its  true  value 
to  six  places. 

Since  the  length  of  a  calendar  year  is  either  865  or  866  days, 
the  assumption  that  the  year  consists  of  865*24224  days  is  not 
strictly  applicable  to  meteorological  observations  for  any  singfe 
year.  But  the  average  length  of  a  considerable  number  of  con- 
secutive calendar  years  approaches  very  closely  to  that  of  the 
true  or  astronomical  year,  and  the  greater  the  number  of  years 
the  closer  will  be  the  approximation.  Therefore  when  we  are 
considering  the  mean  results  of  observations  which  have  ex- 
tended over  a  long  course  of  years,  the  assumption  that  calendar 
years  and  astronomical  years  are  equal  will  lead  to  no  error. 
In  the  same  way  we  are  justified  in  assigning  28*24224  davs  to 
February,  because  this  is  the  average  length  of  that  month  for 
a  series  of  many  consecutive  years. 

When  the  equation  of  the  curve  representing  the  annual 
course  of  any  meteorological  phenomenon,  as  the  mean  daily 
temperature  for  instance,  has  been  found  for  a  given  place  by 
the  method  of  mean  months,  and  it  is  required  to  interpolate 
from  it  the  mean  temperature  of  a  particular  day,  care  snould 
be  taken  to  assign  the  proper  value  to  the  abscissa.  Take  for 
example  the  15tn  day  of  March.  The  time  elapsed  from  the 
beginning  of  the  year  to  the  middle  of  that  day  is  8lH-28"2422 
+14i= 78-7422  days,  and  the  corresponding  arc  is  found  by  the 
proportion 

366-2422  days  :  73-7422  day8=360*  :  72**  41'. 

The  value  72^  41'  being  given  to  the  abscissa  in  the  equation  of 
the  curve,  the  resulting  value  of  the  ordinate  will  be  the  mean 
daily  temperature  at  the  given  place  on  the  15th  of  March. 
The  abscissa  must  be  reckoned  up  to  the  middle  of  the  day^  be^ 

▲m.  Joub.  Sci.--SscoifD  Sbribs,  Vol.  XLIII,  Xo.  129.— Mat,  1867. 
41 
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cause  the  small  arc  of  the  curve  which  belongs  to  any  one  day 
may  be  regarded  as  approximately  a  straight  line,  so  that  the 
mean  of  all  its  ordinates  is  equal  to  its  middle  ordinate,  which 
therefore  represents  the  mean  temperature  of  the  day.  The 
subjoined  table  will  be  found  to  lacilitate  computations.  It 
giyes  the  abscissa  for  the  middle  point  of  each  day  in  the  year, 
correct  to  the  nearest  minute,  one  minute  of  arc  here  corres- 
ponding to  about  twenty-four  minutes  of  time. 

Ares  representing  the  mean  interval  of  time  from  the  beginning  of  the 
year  to  the  middle  of  each  dag. 


1 

Jan. 
8^ 

Feb. 

sf's 

M'ch. 

April. 

M.y. 

Jana. 

July. 

Au,. 

Sept 

Oct 

Nor. 

Dee. 

&46 

11^9  'l 

l&ii 

17%  '8 

2^il 

2&{5  2&l9 

800^ 

8^^ 

2 

129 

32  2 

59  52 

90  26 

120  0 

150  88 

180  71210  40 

241141270  48 

30121 

880  55 

8 

228 

38  1 

60  51 

9125 

120  59 

15132 

181  6 

21140 

24218127147 

302  20 

83165 

4 

8  27 

34  0 

6151 

92  24 

12158 

152  81 

182  5 

212  89 

24312,272  46 

308  20 

832  54 

5 

426 

34  59 

62  50 

93  28 

122  57 

153  80 

188  6 

218  88 

2441l!278  45 

80419 

38858 

6 

525 

35  59 

63  49 

94  22 

123  56 

154  30 

184  4 

214  87 

24510  274  44 

:i0518 

884  52 

7 

624 

36  58 

64  48 

95  21 

124  55;155  29 

185  8 

215  86 

246  9=27544  80617 

885  51 

8 

724 

37  57 

65  47 

96  20 

125  55 

166  28 

186  2 

216  85 

247  9;276 43  30716 

88650 

9 

828 

88  56 

66  46 

9719 

126  54 

157  27 

187  1 

217  84 

248  81277  42  30815 

837  49 

-10 

922 

39  55 

67  46 

9819;i37  53  158  26 

188  0  218  34 

249  7  278  41  309  14 

388  49 

11 

1021 

40  54 

68  44 

9918  128  52  159  25 

188  59  219  83 

250  6  279  40131018 

839  48 

12 

1120 

4158 

69  44 

10017  129  51 

160  24 

189  59 

220  32 

251  5 1280  39 131118 

34047 

18 

1219 

42  53 

70  48 

10116  i:%  50 

16124 

190  58 

22181 

252  41281  38  312  12 

84146 

U 

1818 

43  52 

7142 

102 15  181  49 

162  23 

19157 

222  80 

258  8!282  38;31811 

842  45 

15 

1418 

44  51 

72  41 

10814 

132  48 

168  22 

192  56 

223  29 

254  8  283  87131410 

34844 

16 

1517 

45  50 

73  40 

10413 

138  48 

164  21 

198  55 

224  28 

256  2 

284  86  315  9 

344  48 

17 

1616 

46  49 

74  89 

10518 

184  47 

165  20 

194  54 

225  28 

256  1 

286  85  816  8 

345  42 

18 

1715 

47  48 

76  38 

10612 

185  46 

16619 

195  58 

226  27 

257  0 

286  84  317  7 

84642 

19 

1814 

48  47 

76  38 

107  11 

136  46 

167  18 

196  58  227  26 

257  59 

287  83  318  7 

847  41 

20 

1913 

49  47 

77  87 

10810 

137  44 

16817 

197  52  228  25 

25858 

288  32*819  6 

34840 

21 

2012 

50  46 

78  86 

109  9 

13848 

16917 

196  511229  24 

259  57 

28932|320  5 

849  89 

22 

2111 

5145 

79  85 

110  8 

139  42 

17016 

199  50  230  23 

260  57 

290  3ll821  4 

850  88 

28 

2211 

52  44 

80  34 

111  7 

140  42 

17115 

200  49  23122 

26156 

29130i322  8 

85187 

24 

28  10158  43 

8133 

112  7 

14141 

17214 

201  48  232  22 

262  55 

29229!828  2 

85286 

25 

24  9i5442 

82  32 

118  6 

142  40 

17813 

202  47,283  21 

268  54 

29328;324  1 

858  86 

26 

25  8  65  41 

83  82 

114  5 

143  39 

17412 

203  46  234  20 

264  53  294  27 

:J25  1 

354  85 

27 

26  7,56  40 

84  31 

115  4 

144  38 

17511 

204  46  23519 

265  521295  26 

326  0 

855  84 

28 

27  6^57  40 

85  30 

116  3 

145  37 

17611 

205  45  23618 

266  61 

296  26 

826  59 

356  38 

29 

28  55816 

86  29 

117  2 

146  36 

17710 

206  44  237  17 

267  51 

297  26  327  58 

857  82 

30 

29  5 

87  28 

118  1 

147  36 

178  9 

207  48  28816 

268  50 

298  24  328  57 

858  81 

81 

30  4 

88  27 

148  35 

208  42  28915 

299  23 

859  80 

When  the  mean  daily  temperatures  at  a  given  place  have 
been  tabulated  for  every  day  in  the  year,  it  seems  to  have  been 
the  usual  practice  hitherto  to  omit  giving  the  temperature  for 
the  29th  of  February.  It  cannot  be  said  that  the  meteorologi- 
cal phenomena  which  occur  on  a  single  intercalary  day  are  less 
important,  or  leas  worthy  of  being  observed  and  recorded  and 
combined  with  others  to  form  the  monthly  mean,  than  are  those 
of  any  other  single  day.  The  interval  of  time  between  the 
mean  position  of  the  beginning  of  the  calendar  year  and  the 
mean  position  of  the  middle  of  the  intercalary  day  is  assignable 
with  great  precision,  and  when  an  equation  of  temperatures  has 
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been  found  by  the  use  of  mean  months,  the  mean  temperature 
of  the  29th  day  of  February  can  be  interpolated  with  as  much 
accuracy  as  that  of  any  other  day  whatever.  The  time  elapsed 
from  the  beginning  of  the  year  to  the  middle  of  the  intercalary 
day  is  81+284-i  of  0-2422=691211  daysj  and  the  correspond- 
ing abscissa  is  found  to  be  68°  16'. 

The  monthly  means  of  temperature  at  New  Haven,  as  given 
in  the  Transactions  of  the  Connecticut  Academy  of  Arts  and 
Sciences,  from  86  years'  observations,  are 

26-53  46*84  71*66  51-10  ' 

28-11  67-28  70-32  4032 

86*09  66*96  62*50  80*42 

When  reduced  to  mean  months  they  become 

26*5811  47-3076  71*7807  50*9438 

28*2410  67*7031  70*2452  401992 

36*5268  67*2872  62*3404  80*3442 

From  these  data  I  have  obtained  the  equation  of  mean  daily 
temperatures  throughout  the  year,  in  the  way  already  stated  in 
this  Journal,  xli,  878,  except  that  instead  of  finally  reducing  it 
from  the  usual  form, 

y=^a-\^^  8in(ir+Ei)-f-a2  8in(2a:+E2)-|-a3  8in(3a;+E3)+  Ac, 

into  a  form  where  the  signs  before  the  terms  are  sometimes  plus 
and  sometimes  minus,  I  have  reduced  it  to 

y=a-|-aj  8in(«— f i)-|-a2  6in2(«-e2)+a3  8in3(a:— ej)^-  Ac, 

in  accordance  with  the  formula 

8in(««+E»)=8inn^  a?--(360*-E;)  y. 

This  prevents  confusion  of  signs,  and  at  the  same  time  preserves 
the  significance  of  the  arc  «„  making  it  measure  the  time  elapsed 
from  the  beginning  of  the  year  to  the  first  ascending  node  oi  the 
term  in  which  it  occurs. 

The  New  Haven  equation  of  temperatures  then  is 

y=49*112+22*902  8in(«^110*  39'  22")+*289  8in2(«-20*  56') 
+-443Bin3(a;-57**  42')+-022  8in4(«— 76**  22') 
4-'402  8in6(«--3*'  53')4-*093  sin  6a?. 

An  equation  of  this  kind,  to  be  perfect,  ought  to  express  ac- 
curately all  the  &ct8  implied  in  the  observed  series  of  monthly 
means,  so  that  the  mean  for  any  one  of  the  calendar  months 
may  be  derived  from  it  with  precision,  by  integrating  ydx  be- 
tween the  proper  limits  for  the  beginning  and  end  of  the  month, 
and  dividing  by  the  arc  which  measures  its  length.  Let  ike 
general  form, 

be  treated  in  this  way  between  the  limits  x'  and  of'  correspond- 
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ing  to  the  b^mung  and  end  of  a  month  whose  mean  is  m,  and 
let  OS  make 

then  the  monthly  mean  will  be  expressed  thns : 

«=tt+a,  — -  nB(/?-#,)+a,  -^  8in2(jJ-€2)+a,  -^ «n3(/J^,)+  Ac 

The  valnes  of  — ,  -r — ,  Ac^  depend  only  on  the  length  of  the 

^  month,  and  their  logarithms  are  given  in  the  subjoined  table, 
for  months  of  all  the  di£ferent  lengths. 


Mootlial 
31  days. 

MooikoT 

30  days. 

Fabrauy. 

Mmo 

BMMtkiL 

,      sioa 

9-994840 

9-996189 

9-996719 

9^6027 

,      tin  2a 

9-979214 

9-980647 

9-982777 

9-979971 

^^ 

9-962661 

9-966722 

9-980862 

9-964396 

•-^^ 

9914288 

9-919946 

9-929887 

9-917602 

^   6. 

9-882728 

9-872016 

9-887409 

9-868006 

,     (inAa 

9-796782 

9-810048 

9-888688 

9-808880 

The  valaes  of  the  arc  P^  which  measures  the  time  from  the 
beginning  of  the  year  to  the  middle  of  a  month,  are  for  the  cal- 
endar months 

16*  16'  39"         103*  43'  64"         193*  66'    6"         284*»  35'  68" 
44   28  26  133   47  38  224   28  26  814   39  37 

IB   40  10  163    61  22  264   32     9  344    43  21 

and  for  mean  months  they  are  15°,  45°,  75°,  &c 

Now  in  the  expression  for  the  monthly  mean  m,  let  the  con- 
stants «,«,,«,,«,,«,,  &c.,  take  those  values  which  have  been 
found  for  them  in  the  New  Haven  equation,  and  the  folloMring 
monthly  means  for  the  calendar  months  may  be  obtained. 
26*630  46-870  71*668  61*093 

28*111  67-278  70*313  40*324 

36066  66*949  62*612  30*424 

The  errors  of  these  computed  values  as  compared  with  the 
monthly  means  actually  observed  are 

•0  +-030  +-008  --007 

+*001  —•002  — *007  4.-004 

-*034  -'Oil  +012  +00* 

This  example  shows  the  degree  of  accuracy  with  which  an 
equation  obtained  by  the  method  of  mean  months  may  be  ex- 
pected to  represent  any  observed  series  of  means  for  calendar 
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months.  The  reason  why  the  computed  values  do  not  agree 
exactly  with  the  observed  ones  is,  that  the  curve  of  the  fovn 

by  means  of  which  my  system  of  twelve  equations  was  obtained, 
is  only  an  approximation  to  the  true  curve  for  any  month,  ana 
is  not  the  same  as  the  computed  curve  whose  equation  contains 
twelve  constants.  The  two  curves  approach  each  other  closely, 
and  intersect  at  several  points,  but  they  do  not  coincide.  They 
both  include  the  same  monthly  mean  for  the  mean  month,  but 
not  for  the  calendar  month.  It  is  probable,  however,  that  no 
other  method  of  reduction  of  equal  simplicity  will  give  an  equa- 
tion which  expresses  the  means  for  the  calendar  months  so  accu- 
rately as  this. 

It  should  be  noticed  that  when  monthly  means  of  rain-fall  are 
to  be  corrected  for  the  inequality  of  the  months  by  my  system 
of  equations,  the  correction  must  be  applied  not  to  the  mean 
total  amount  of  rain  for  any  month,  but  to  the  mean  daily 
amount  for  that  month.  Take,  for  instance,  the  results  of  24 
years'  observation  at  Albany,  fipom  1826  to  1849  inclusive,  given 
by  F.  B.  Hough  in  the  '*  New  York  Meteorologv."  The  mean 
total  amounts  of  rain  and  melted  snow  and  hail  K>r  the  calendar 
months,  in  inches  of  depth,  are 


2-91 

2-88 

4-09 

8-76 

2-62 

4-04 

8'44 

3-80 

3-02 

4-50 

3-47 

2-98 

Dividing  each  of  these  by  the  number  of  days  in  the  month,  we 
have  the  following  values  of  the  mean  daily  rain-feJl,  for  calen- 
dar months,  in  decimals  of  an  inch : 

•0939  -0960  •1319  '1213 

•0928  -ISOS  •lllO  -1100 

•0974  1600  ^1157  -0961 

Now  applying  the  correction,  we  obtain  the  mean  daily  rain-fell 

for  mean  months^ 

•0939  -0968  -1312  -1213 

•0929  -1314  -1108  -1098 

•0976  •ISOO  •1168  '0960 

and  the  equation  of  the  curve  is  found  to  be 

y='1123+'0202  8in(a?-106''  43')+-0106  8in2(«-107°  10') 
+•0112  sin 3(«- 14^  11')+'0031  8in4(ir-61*  7') 
-  --0024  8iD6(a;-66*'  40')Hh*0016  8in6x. 

If  we  assign  to  x  the  value  appropriate  for  any  given  day  in 
the  year,  the  resulting  value  of  y  will  be  the  average  depth  of 
rain-fsJl  at  Albany  for  that  day,  expressed  in  decimals  of  an 
inch. 

After  an  equation  has  been  obtained,  there  ought  to  be  some 
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check  to  show  whether  it  is  free  from  enors  of  computatioo. 
Thiavnaj  be  seeared  by  deriying  fit>iii  it  the  mean  for  any  one 
of  the  mean  months.  When  the  constants  in  the  Albany  equa- 
tion are  transferred  to  the  general  expression  for  the  monthly 
mean,  and  «  and  P  take  the  values  appropriate  for  the  thim 
mean  month  for  instance,  the  result  is  m='0975;  the  agreement 
of  this  with  the  daily  mean  for  the  third  mean  month  as  previ- 
ously found,  is  evidence  that  the  equation  of  the  curve  has  been 
computed  correctly. 

Jammrj  Xlfh,  1S67. 


Abt.  XXXVL — Besearches  on  Solar  Physics;  by  Wabben  Dk 
La  Rub,  Esq.,  Pres.  R A.S.,  Balfoub  Stbwabt,  Esq.,  Super 
intendent  of^  the  Kew  Observatory,  and  Bbnjamin  Lobwt, 
Esq.,  Observer  and  Computer  to  the  Kew  Observatory. 

Second  Seriet  {in  continuation  of  First  Series),*  Areorfneasurement  of 
the  Sun-spots  observed  by  Carrington  during  the  seven  yfors  from 
1854-1860  inclusive^  and  deduction  iherefrom. 

84.  In  our  first  paper  (Art.  IS)  we  stated  that  Mr.  Carrin^n 
had  very  kindlv  placed  at  our  disposal  all  his  original  drawings 
of  sun-spots.  Our  first  step  was  to  arrive  at  some  estimate  of  the 
accuracy  of  these  sketches,  and  we  requested  Dr.  von  Bose,  who 
assisted  Mr.  Carrington  in  the  greater  part  of  his  observations, 
to  give  us  a  short  outline  of  the  methcd  employed  in  obtaining 
them. 

From  his  account,  it  would  appear  that  the  sun's  disk  was 
thrown  upon  a  screen,  and  that  each  group  as  represented  on  the 
screen  was  separately  drawn  on  a  sheet  of  paper.  The  groups  on 
piBiper  were  tnen  each  separately  compared  with  those  on  the 
screen  and  modified  where  faulty ;  and  this  process  was  contin- 
ued until  the  paper  sketches  agreed  as  nearly  as  possible  with 
the  groups  on  the  screen.  It  would  thus  appear  that  very  great 
care  was  taken  with  these  sketches.  [Engravings  of  several  of 
Carrington's  sketches  alongside  of  those  of  corresponding  groups 
as  taken  hj  the  Kew  Heliograph  are  given  in  tne  original  me- 
moir, showing  that  Carrington  has  obtained  by  the  method  above 
described  a  very  great  accuracy  of  delineation.] 

35.  The  trustworthiness  of  Carrington's  sun-pictures  being 
thus  established,  it  seemed  to  us  that  the  labor  of  measuring 
for  each  group  the  amount  of  spotted  area  would  be  well  be- 
stowed, inasmuch  as  the  method  nitherto  employed,  namely,  the 
mere  statement  of  the  number  of  sun-spots  occurring  at  any  pe- 

*  From  A  memoir  printed  for  private  ctreqlation ;  tablet  and  plates,  and  manj 
IMngraphs  omitted.    For  First  Series,  see  p.  1*79. 
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riod,  can  only  be  supposed  to  afford  very  approximate  means  of 
estimating  toe  extent  of  solar  activity  at  that  period;  while, 
again,  if  we  wish  to  study  the  behavior  with  respect  to  size  of 
each  group  as  it  passes  over  the  visible  disk,  this  can  only 
be  done  accurately  oy  the  laborious  but  sure  method  of  meas- 
urement. 

36.  Method  adopted  in  measuring  Carrington^s  groups. — In  order 
to  accomplish  this  task,  the  following  method  was  adopted : — ^In 
the  first  place,  in  order  to  obtain  the  apparent  area  of  any  group, 
a  piece  of  plate  glass  had  a  number  of  lines  etched  upon  it,  bv 
means  of  which  it  was  cut  up  into  sauares,  the  side  of  each 
square  being  ^V^b  of  an  inch.  In  order  to  facilitate  reading, 
each  fifth  line  was  painted  red. 

This  piece  of  glass  was  then  applied  (the  engraved  face  toward 
the  drawing)  to  the  group  whose  apparent  area  it  was  desired  to 
measure,  and  the  number  of  squares  and  fractional  parts  of  a 
square  occupied  by  the  umbra,  the  penumbra,  and  the  whole 
spot  was  separately  reckoned  and  noted  down.  If  it  was  found 
that  the  pumber  of  squares  reckoned  for  the  whole  spot  was 
equal  to  the  sum  of  those  reckoned  for  the  umbra  and  penum- 
bra together,  it  was  concluded  that  the  measurement  was  correct. 

This  method  of  checking  the  accuracy  of  the  measurement 
had  the  further  advantage  of  giving  separately  the  areas  of  the 
umbra  and  penumbra,  thus  affording  determinations  which  may 
be  made  use  of  in  advancing  our  knowledge  of  the  subject, 
although  not  used  by  us  in  our  present  research. 

87.  But  it  is  evident  that  after  the  apparent  area  of  a  group 
has  thus  been  correctly  estimated,  this  apparent  area  will  not 
indicate  the  real  sisse  of  the  eroup,  unless  allowance  is  made  for 
the  foreshortening  occasioned  by  its  angular  distance  from  the 
visual  center  of  the  disk. 

JThe  practical  methods  by  which  this  allowance  for  foreshort- 
emng  was  made  are  given  in  detail.  The  final  results  of  the 
measurements  form  an  extensive  table  and  give  the  material  for 
a  graphical  representation  of  the  observed  spotted  area  for  each 
clear  day  from  the  beginning  of  1854  to  the  end  of  I860.] 

40.  Distribution  of  Spotted  Area  over  Disk, — Our  next  inquiry 
has  reference  to  the  relative  distribution  of  spotted  area  over 
different  parts  of  the  solar  disk.  We  use  the  word  disk  in  con- 
tradistinction to  surface,  because  it  is  evident  that,  on  account  of 
the  sun's  rotation,  the  center  of  his  visible  disk  on  one  day  does 
not  represent  the  same  portion  of  the  solar  surface  as  on  another 
day;  indeed  from  this  cause  it  is  well  known  that  sun-spots 
travel  over  the  visible  disk  from  left  to  right.  It  is  therefore 
one  inquiry  to  study  from  day  to  day  the  relative  distribution 
of  spotted  area  over  different  parts  of  the  sun's  actual  surface, 
and  another  to  study  the  same  from  day  to  day  over  different 
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parts  of  his  apparent  disk.  We  have  not  hitherto  attempted  the 
former  inqaiiy  (although  the  subject  is  not  lost  sight  of,  bat  may 
come  within  the  range  of  our  future  researches),  but  have  con- 
fined ourselves  entirely  to  the  latter,  and  now  proceed  to  des- 
cribe the  method  of  observation  adopted. 

41.  Suppose  the  visible  disk  of  tne  sun  to  be  cut  up  into  se& 
tions  by  great  circles  passing  through  these  poles.  These  great 
circles  may  be  regarded  as  lines  of  longitude,  only,  in  the  present 
instance,  they  are  not  supposed  to  move  round  with  the  sun's 
sur&ce,  but  rather  to  be  connected  with  the  earth  in  such  a  man- 
ner that  the  plane  which  passes  through  the  earth  is  always 
reckoned  the  zero  or  meridian. 

Now  it  is  well  known  that  the  pole  of  the  sun  differs  very 
little  from  that  of  the  ecliptic,  and  therefore,  in  an  approximate 
investigation  like  the  present,  we  may  suppose  the  two  to  coin- 
cide; these  longitudes  will  thus  denote  ecliptical  longitudes,  and 
the  longitude  in  which  the  earth  is  placed  being  called  zero,  we 
may  with  propriety  reckon  those  to  the  left  negative,  and  those 
to  the  right  positive.  A  sun-spot  as  it  moves  across  thp  disk  on 
account  of  rotation  will  thus  appear  at  a  longitude  —90^,  and 
vanish  at  a  longitude  +90^ 

The  same  course  will  be  pursued  bv  the  inferior  planets  Mer- 
cury and  Venus,  which  move  faster  tnan  the  Earth ;  while,  on 
the  other  hand,  the  superior  planets,  which  move  slower  than  the 
Earth,  may  be  supposed  to  pursue  an  opposite  course,  passing 
across  the  circles  of  longitude  from  right  to  left 

42.  It  will  thus  be  apparent  that,  if  the  behavior  of  sun-spots 
is  at  ail  influenced  by  the  positions  of  the  planets,  the  fact  is 
likely  to  be  discovered  by  this  means.    Thus  if  all  the  prominent 

Elanets  be  in  the  same  longitude  as  the  Earth,  if  there  be  a  bond 
etween  sun-spots  and  planets,  we  should  be  entitled  to  expect 
in  such  a  case  some  change  in  appearance  or  size  when  the  sjpots 
for  that  period  pass  the  central  line ;  if,  on  the  other  hand,  tnese 
planets  be  together  at  20°  to  the  right  of  the  Earth,  we  might 
expect  some  change  at  20°  to  the  right,  and  so  on.  In  fine,  one 
of  our  objects  in  the  present  research  is  to  ascertain  the  compar- 
ative size,  at  the  different  ecliptical  longitudes  in  the  visible  cusk, 
of  the  whole  spotted  area  for  any  period,  the  mass  of  observations 
being  broken  up  for  this  purpose  into  periods  embracing  perhaps 
three  or  four  months,  so  as  to  comprehend  in  each  a  sufficient 
number  of  groups. 

48.  For  ULis  purpose  the  following  plan  was  adopted.  A  sub- 
sidiary table  was  formed  in  which  the  whole  visible  disk  was 
portioned  out  into  thirteen  parts,  each  part  denoting  a  day's 
progress  of  a  spot  and  embracing  every  14°  of  longitude  firom 
—90°  to  +90°.  Each  of  these  parts  had  in  this  table  two  col- 
umns allotted  to  it,  in  one  of  which  the  exact  longitude  of  the 
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spot  (with  reference  to  the  earth  or  central  point)  was  noted, 
while  in  the  other  the  area  at  this  longitude  of  the  whole  spot, 
including  umbra  and  penumbra,  was  given.  ITiis  longitude  of  a 
spot  was  determined  in  the  following  manner.  In  each  of  Car- 
'  nngton's  large  pictures  the  position  of  the  sun's  axis  is  given. 
A  circular  sheet  of  transparent  tracing-calico,  of  the  size  of  Oar- 
rington^s  sun,  had  drawn  on  it  lines  of  longitude  for  every  10® 
from  —90°  to  4-90°.  This  sheet  being  applied  in  a  proper  man- 
ner to  each  of  Carrington's  pictures,  the  longitude  of  a  spot  was 
thus  at  once  read  off  to  the  nearest  degree. 

The  subsidiary  table  having  been  thus  formed,  it  was  then 
carefully  examined,  and  all  those  groups  were  rejected  for  which 
(either  on  account  of  their  exceedingly  small  size  and  conse- 
quently doubtful  area,  or  from  paucity  of  observations)  a  reason- 
ablv  good  line  representing  their  behavior  in  passing  over  the 
disK  could  not  be  obtained.  Each  non-rejected  group  was  then 
dealt  with  in  the  following  manner.  A  curve  was  drawn,  in 
which  the  abscissae  represented  the  longitudes  of  the  visible  disk 
from  —90°  to  4-90°,  while  the  ordinates  denoted  the  correspond- 
ing area  of  the  group  in  millionths  of  the  whole  hemispherical 
surface  at  each  of  these  longitudes.  This  curve  was  formed 
simply  by  connecting  together  by  means  of  straight  lines  the 
summits  of  the  consecutive  ordinates  denoting  observed  areas. 
From  these  curves  a  table  was  then  formed  denoting  the  proba- 
ble area,  of  each  non-rejected  group  from  longitude  —62°  to  lon- 
gitude -f-64°,  it  being  thought  inadvisable  to  go  nearer  the  sun's 
border  on  either  side.  Finally,  the  groups  of  this  table  were 
arranged  into  consecutive  series,  each  series  embracing  two  or 
three  months,  it  being  supposed  that  during  the  course  of  any 
one  series  the  planetary  configurations  retained  to  a  considerable 
extent  the  same  character.  In  the  following  table  the  results  of 
this  subdivision  are  exhibited. 

[The  last  two  columns  have  been  added  from  a  plate  in  which 
the  positions  of  Venus  and  Jupiter  are  exhibited  m  connection 
with  a  graphical  representation  of  the  series  of  numbers  in  the 
table.] 

45.  Now,  in  (he  first  place,  it  is  evident  that  during  the  time 
embraced  in  a  series  the  amount  of  spotted  area  which  crosses 
one  ecliptical  longitude  is  different  from  that  which  crosses 
another, — that  is  to  say,  the  average  size  of  a  spot  varies  with 
the  ecliptical  longitude.  This  will  be  seen  from  a  very  cursory 
glance ;  thus  in  series  ix,  x,  the  average  size  of  a  spot  attains 
a  maximum  at  about  the  longitude  of  the  earth,  while  in  series 
XI  this  maximum  is  much  to  the  right.  Since  most  of  these 
series  embrace  a  considerable  number  of  spots,  this  behavior 
may,  we  think,  be  considered  to  be  an  observational  fact. 

iM,  JouB.  Sci.— SxcoiTD  S1ERIZ8,  VoL.  XLIII,  Ko.  139.— Mat,  1867. 
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2}Me  exkibUing  the  area  of  the  non-refected  groupt  for  the  different  ediptieal  Umgi- 
tttde9  of  the  vuible  disk  {lotiffUude  of  Forth  =0°). 


Average  lize  of  a  groap  in  milllontht  of  the  hemi- 

Jnpim. 

Naof 
Mriet. 

Averaee  date 
of  Uriel. 

Lmwitode 

1         1         .'         >        I        1 

.-62--48*,-34'' 

-20-, -6*,+8-+22' 

1        '       ' 

+36»+60'+64'' 

1 

I. 

1864,  Mar.     6;  81     90  113 

156  1229  27i;311 

330  368  366 

+   10 

4120 

II. 

May  20  105  100  |  96 

80 

70   77i  78 

72 

67;  39 

-f-  60 

+  50 

III. 

Not.  18|226  261,299 

299 

298j289  243 

239 

264  246 

4-170 

-110 

IV. 

1865,  Aug.  26 

28  1  24 

21 

22 

d2|  43    64 

73 

84,161 

—  20 

-  10 

y.il866,Aug.24 

73  i  78 

76 

79 

8:^,  67    84 

60 

^1!  83 

-150 

+  <o 

VI.  1867.  Mar.  16'  88  |  94 '117 

126 

167:178  206 

211 

187  168;   -   80 

-160 

VII. 

Aug.  16  111  1102:107 

106 

I20!l28il08 

120 

180  185 

+  70 

+  80 

VIII. 

Nov.    7    94;i04il24 

182 

121 

110:108 

97 

881  81 

+140 

-  10 

IX;i868,Feb.     1:361378  894 

380 

392 

40 1 '406 

374 

326,261 

-f-160 

-  80 

X.'          Apr.  261141 .192  240 

296 

348 

367'865 

361 

304:211 

-120 

-140 

XI. 

July  17  ill  11181147 

162 

173 

199224 

238 

261  264 

-  90 

+120 

XII. 

Nov.    8'281  266,288 

316 

830 

387  349 

870 

394  '418 

-   40 

+  80 

XIII. 

1859,  Mar.    8i   ..  240  229 

233 

228 

218  221 

222 

197! 

4-  60 

-  70 

XIV. 

June  22  145  1136  !l28 

118 

107 

100    91 

88 

79!  75 

+180 

+170 

XV. 

Aug.    6  342I358  872 

406 

426 

429414 

415  418  410 

+160 

+160 

XVI. 

Nov.  11176  188  1961208 

213 

226  227 

228 

218  205 

-160 

+  60 

XVII. 

1860,Feb.  24123  140  167 

168 

182 

200  195 

180 

173  161 

-   90 

-  40 

XVIII. 

May  16  100  122  141 

165 

176 

186  181 

186 

184 '180 

-   SO 

-110 

XIX. 

July    2  313:826  821 

306 

284 

271:272 

288 

251 1241 

-    10 

-160 

XX. 

Oct.   12210 1226  264 

268  1266 

2611243 

221 

2141191 

+  60 

+110 

46.  In  the  second  place^  there  seems  to  be  a  periodical  recur- 
rence of  the  same  sort  of  behavior.  Thus  in  series  i,  iv,  VI, 
(XI  and  XII),  XVIII,  there  is  a  maximum  considerably  to  the 
right.     The  mean  dates  of  these  series  are : — 

I,  March,  1864   , . . .  ^  ^  TV— T-LIT  m<in«i». 

IV,AugU8t.l865....  r Vwvtl2^ 

VI,  March,  1867    ....  Ueoce^^  * '  •  V^:  VnWiiv^vijLil       - 

Mean  period,  1 8*5    " 

Also  in  series  ii,  (after  iv),  viii,  (xin  and  xiv),  (xix  andxi), 
there  is  a  maximum  considerably  to  the  left.  The  dates  of  these 
series  are : — 


11,  May.  1854 

after  IV,  (say)  Dec.  1856  . . 

VIII,  November,  1857.. 

(XniandXIV),  March  to  June 

1859 

(XIX  and  XX),  July  to  Oct.  1 860 , 


>  hence 


r IV=II+l9i 

I VIII=IV+23 

I  . . . .  (XIII  and  XIV)=:VIU+18 
[  (XIX  dt  XX)=(Xm  <fc  XI  V)+15 


Mean  period,  19    " 

Again,  in  series  iii,  v,  (ix  and  x),  (xv,  xvi,  and  xvii)  the 
maximum  is  not  far  from  the  center.     The  dates  are : — 


III,  November,  1864.. 

V,  August,  1866 

(IX  and  X),  Feb.  to  April,  1858 

(XV,  XVI,  XVU)  Auff.  1859  to 

Fek  I860.. 


( V=ni+21  mot. 

►hence-{ (IX  and  X)=V+1»    " 

(  (XV,  XVI,  xvn)=(ii,  x)+2o  - 

Mean  period,  20    ** 
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Finally,  in  series  rv,  vii,  xiii,  and  xix  we  have  probably  a 
minimum  near  the  center  accompanied  with  a  somewhat  unde- 
cided action.     The  dates  of  these  series  are : — 

VniSm? 1  ( Vn=lV+24  months. 

XIX,  July,  I860 J  ^ XIX-XIII-hl6 

MeaD,  20       ** 

The  period  of  recurrence  of  the  same  behavior  would  thus 
appear  to  be  nineteen  or  twenty  months. 

47.  In  the  third  place,  in  all  these  recurrences  the  progress  of 
the  maximum  is  from  left  to  right,  not  right  to  left.  Thus  in 
series  iii  the  maximum  is  near  the  center,  while  in  series  ly  it 
has  gone  to  the  right.  The  same  order  is  observable  in  series  x 
and  XI,  and  in  fact,  throughout  the  whole  twenty  series. 

48.  We  cannot  see  that  these  phenomena  can  possibly  be 
explained,  unless  it  be  admitted  that  the  behavior  of  the  sun- 
spjots  is  subject  to  some  external  influence,  the  nature  of  which 
will  best  be  determined  by  the  order  of  recurrence  and  length  of 
period  of  the  phenomena  in  question. 

In  the  first  place,  it  is  clear  that  the  influence  is  not  stationary, 
otherwise  its  period  would  be  one  year,  that  being  the  time  m 
which  the  earth  (which  must  be  regarded  as  the  standpoint  from 
which  these  phenomena  are  viewed)  accomplishes  one  revolu- 
tion round  the  sun.  Again,  since  the  march  of  the  phenomena 
is  from  the  left  to  the  right  of  the  earth,  this  would  seem  to  iden- 
tify the  influence  with  one  of  the  inferior  planets  which  passes 
over  the  sun's  disk  in  this  direction  (Art  41),  the  superior  plan; 
ets  going  the  opposite  way. 

The  period  of  twenty  months  will  now  enable  us  to  determine 
which  of  the  inferior  planets  exercises  the  predominent  influence 
on  sun-spots.  We  have  to  ask  which  of  the  two  inferior  planets 
takes  twenty  months  to  return  to  the  same  position  with  respect 
to  the  earth.  This  evidently  points  to  Venus,  for  which  the 
synodical  period  is  583  days,  or  between  nineteen  and  twenty 
months.  We  may  remark  that,  apart  from  all  observation,  if 
we  suppose  the  various  planets  to  aflect  the  behavior  of  sun- 
spots,  the  influence  of  Venus  should  be  very  great,  on  account 
of  its  nearness  to  the  sun  combined  with  its  very  considerable 
size.  An  examination  of  the  table  on  p.  326  will  give  us  some 
idea  of  the  nature  of  the  influence  probably  exerted  by  Venus. 
The  average  size  of  a  spot  would  appear  to  attain  its  maximum 
on  that  side  of  the  sun  which  is  turned  away  from  Venus^  and 
to  have  its  minimum  in  the  neighborhood  of  this  planet. 

But,  it  will  be  asked,  does  not  Jupiter  appear  to  exert  any 
influence?  for  although  its  distance  is  much  greater  than  that  of 
Yenus  yet  its  mass  is  very  great.    A  reference  to»the  table  will, 
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we  think,  show  that  the  influence  of  Jupiter  is  very  great, 
although  not  apparently  predominating.  Thus  when  YenoB 
and  Jupiter  are  both  in  opposition  to  the  earth,  we  might  expert 
a  very  large  average  size  of  spots  at  the  longitude  of  the  earth; 
but  if,  Venus  being  in  opposition,  Jupiter  is  in  eoiyunction  with 
the  earth,  the  average  size  ought  to  be  much  smaller.  In  series  X 
and  XV  the  former  is  the  case,  and  for  these  the  average  size  of 
a  spot  is  exceptionally  large.  In  series  v,  viii,  and  xvi  the  lat- 
ter is  the  case,  and  for  these  the  average  size  of  a  spot  iB  exoep 
tionally  small. 

We  ought  here  to  remark  that,  although  Venus  has  apparently 
a  predominating  influence,  it  may  not  have  so  in  reality;  for  it 
is  clear  that  by  the  method  of  observation  employed,  tne  effect 
of  Jupiter  is  more  equalized  than  that  of  Venus,  the  former  Bcp- 
arating  from  the  earth  or  point  of  view  more  rapidly  than  the 
latter.  Thus,  if  at  the  beginning  of  three  months'  observation 
Jupiter  were  in  opposition,  it  would  at  the  end  be  96°  distant 
from*  the  earth, — that  is  to  say,  its  angular  motion  with  respect 
to  the  earth  during  this  period  would  have  been  nearly  84°, 
whereas  the  angular  motion  of  Venus  with  respect  to  the  earth 
under  similar  circumstances  would  be  only  54°.  Thus  the  effect 
of  Venus  during  this  period  would  be  more  nearly  equal  to  the 
maximum  effect  of  Venus  than  the  effect  of  Jupiter  would  be 
to  its  maximum  effect. 

[Having  thus  endeavored  to  trace  the  effect  of  these  two  plan* 
ets  on  the  behavior,  with  respect  to  size,  of  sun-spots  in  crossing 
the  visible  disk,  the  authors  supplement  the  eviaence  by  meabs 
of  a  curve,  exhibiting  from  month  to  month  the  whole  amount 
of  spotted  area  for  the  whole  disk.  It  is  evident  that  in  such  a 
curve  we  ought  to  have  a  high  point  or  great  amount  of  area 
when  Venus  is  in  opposition  to  the  earth ;  in  such  a  case  oot 
standpoint  is  favorable.  But,  again,  we  ought  to  have  a  maxi- 
mum when  the  two  influential  planets,  Venus  and  Jupiter,  unite 
together  in  acting  upon  the  sun,  even  although  the  standpoint 
of  the  earth  may  not  be  in  the  most  favorable  position.  The 
various  maxima  of  such  a  curve  ought  thus  to  oe  referable  to 
one  of  two  causes,  or  to  both  combined — (1)  either  to  a  fiivorar 
ble  position  of  the  standpoint,  or  (2)  to  a  favorable  conjunctiott 
of  planets  for  action  upon  the  sun.  The  maxima  are  shown  to 
be  in  fact  regulated  by  planetary  configurations,  and  especially 
by  the  two  causes  named. ] 

50.  While  the  preceding  portion  of  this  paper  was  beii^ 
printed,  a  circular  issued  by  Mr.  Chacornac  has  been  the  meaal 
of  calling  our  attention  to  Carrington's  diagram  exhibiting  tin 
distribution  of  spotted  area  in  heliographical  latitude  from  tioM 
to  time,  and  to  the  minor  fluctuations  which  occur  in  his  diagrank 

We  had  prftviously  proposed  to  ourselves  a  complete  invest- 
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gation  into  this  as  the  subject  of  a  third  series  of  these  re- 
searches;  but  a  preliminary  investigation  of  Carrington's  dia- 
gram has  led  us  to  a  conclusion  which  we  think  of  sufficient 
importance  to  communicate  at  once,  reserving  a  more  elaborate 
ana  accurate  investigation  to  a  future  occasion. 

We  think  it  will  very  likely  be  found  that,  at  those  periods 
when  the  planets  Jupiter  ana  Venus  cross  the  solar  equator, 
there  will  be  a  tendency  of  the  spotted  area  to  approach  the 

Suator,  and  at  those  periods  when  the  heliographical  latitude 
these  planets  is  greatest  there  will  be  a  tendency  for  spots  to 
spread  out  from  the  solar  equator. 

Beserving  the  action  of  Jupiter  to  a  more  complete  investiga- 
tion, we  have  derived  the  following  result  regaraing  the  action 
of  Yenus  from  an  approximate  method  of  treating  Carrington's 
diagram.  It  mould  appear  thai  spots  are  nearest  to  the  solar  equa- 
tor when  (he  heliographieal  laiittule  of  Venus  is  0^,  and  are  most 
distant  from  the  solar  equator  when  this  planet  attains  its  greatest 
heliographical  latitude, 

51.  poncluding  remarks. — The  following  question  may  occur 
to  our  readers.  How  is  it  possible  that  a  planet  so  far  from  the 
fiun  as  Yenus  or  Jupiter  can  cause  mechanical  changes  so  vast 
as  those  which  sun-spots  exhibit?  We  would  reply  in  the  fol- 
lowing terms  to  this  objection. 

We  do  not,  of  course,  imagine  that  we  have  as  yet  determined 
the  nature  of  the  influence  exerted  by  these  planets  on  the  sun ; 
but  we  would,  neverthel^s,  refer  to  an  opinion  expressed  by 
Professor  Tait,  "  that  the  properties  of  a  body,  especially  those 
with  respect  to  heat  and  light,  may  be  influenced  oy  the  neigh- 
borhood of  a  large  body."  Now  an  influence  of  this  kind  would 
naturally  be  most  powerful  upon  a  body  such  as  the  sun,  which 
possesses  a  very  high  temperature,  just  as  a  poker  thrust  into  a 
not  furnace  will  create  a  greater  disturbance  of  the  heat  than  if 
thrust  into  a  chamber  very  little  hotter  than  itself  In  the  next 
place,  it  is  not  to  be  inferred  that  the  mechanical  equivalent  of 
the  energy  exhibited  in  sun-spots  is  derived  from  the  influencing 
planet  any  more  than  it  is  to  be  inferred  that  the  energy  of  a 
cannon-ball  is  derived  from  the  force  with  which  the  trigger  is 
pulled.* 

The  molecular  state  of  the  sun,  just  as  that  of  the  cannon  or 
of  fulminating  powder,  may  be  extremely  sensitive  to  impres- 
sions from  without ;  indeed  we  have  independent  grounds  for 
supposing  that  such  is  the  case.  We  may  infer  &om  certain  ex- 
periments, especially  those  of  Cagniard  de  Latour,  that  at  a  very 
nigh  temperature  and  under  a  very  great  pressure  the  latent 
heat  of  vaporization  is  very  small,  so  that  a  comparatively  small 

*  It  U,  boweTer,  a  possible  inquiiy  whether  these  phenomeoA  do  not  implj  a 
certain  Iom  of  motion  in  the  inflnoncJng  planets. 
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increment  of  heat  will  cause  a  considerable  mass  of  liquid  to 
assume  the  gaseous  form,  and  vice  versd.  We  may  thus  very 
well  suppose  that  an  extremely  small  withdrawal  of  heat  from 
the  sun  might  cause  a  copious  condensation ;  and  this  change  of 
molecular  state  would,  of  course,  by  means  of  altered  reflection, 
&c.,  alter  to  a  considerable  extent  the  distribution  over  the  va- 
rious particles  of  the  sun's  surface  of  an  enormous  quantity  of 
heat,  and  great  mechanical  changes  might  very  easily  result 

Again,  although  we  cannot  suppose  our  earth  to  oe  nearly  so 
sensitive  as  the  sun,  yet  the  question  may  be  entertained,  Does 
the  moon  exert  an  influence  of  this  kind  upon  the  earth  ? 

52.  Our  readers  will,  we  think,  agree  with  us  in  dividing  the 
results  of  this  paper  into  three  classes. 

We  have,  in  the  first  place^  the  pure  results  of  observation. 

In  the  secorid  place,  we  have  put  forth  as  an  immediate  deduc- 
tion from  these  observational  results  a  connection  between  sun- 
spots  and  planets.  The  evidence  in  favor  of  this  deduction  ap- 
pears to  us  to  be  very  strong,  and  we  have  placed  it  before  our 
readers  in  detail  that  every  one  may  judge  for  himself. 

In  the  third  place,  we  have,  in  paragraph  50,  ventured  to  adopt 
an  hypothesis  regarding  the  nature  of  this  action,  which  mast, 
in  the  meantime,  be  considered  as  a  working  hypothesis,  which 
may,  perhaps,  serve  to  extend  our  knowledge  of  the  subject. 

58.  A  few  words  may  be  allowed  us  with  regard  to  the  his- 
tory of  this  question.  Professor  Wolf  has,  it  is  well  known, 
directed  attention  to  a  probable  connection  between  sun-spots 
and  planets,  derived  from  the  periodicity  of  the  former.  With 
regard  to  his  success  in  this  matter  we  do  not  venture  to  give  an 
opinion ;  we  would  only  remark  that  our  evidence  is  of  a  diflFer- 
ent  nature  to  that  which  is  capable  of  being  derived  from  pe- 
riodicity in  the  number  of  spots. 

Since  our  preliminary  research  into  the  behavior  of  sun-spots, 
a  suggestion  of  the  illustrious  Galileo,  which  he  appears  not  to 
baVe  published  from  want  of  evidence,  has  been  brought  to  our 
notice  by  the  Rev.  William  Selwyn.  This  suggestion  advocates 
a  method  of  research  allied  to  that  which  we  have  pursued,  and 
we  should  be  happy  to  think  that  our  present  investigation  has 
tended  in  any  measure  to  vindicate  the  sagacity  of  that  renowned 

Shilosopher.  We  venture  to  think  that  we  have  succeeded  in 
emonstrating  the  great  probability  of  planetary  influence,  and 
to  hope  that  this  probability  may  be  converted  into  a  certainty, 
and  the  subject  very  far  advanced  before  the  next  ten-yearly 
maximum,  by  the  labors  in  solar  photography  of  the  Kew  Ob- 
servatory aad  other  similar  institutions. 
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Art.  XXXVn. — Research  an  the  Ethers  of  Silicic  Add;  by 
0.  Fribdel  and  J.  M.  Crafts. 

[Concluded  from  p.  171.] 

The  first  distillations  were  made  in  vacuo  (3-5  millimeters 
pressure),  and  the  substance  used  consisted  in  residues  from  va- 
rious preparations  of  the  normal  silicate,  and  of  the  hexethylio 
disilicic  silicate ;  both  these  products  had  as  far  as  possible  al- 
ready been  extracted. 

After  eight  distillations  we  obtained — 

at    60°-116*  (Centigrade.)  6  gre.  of  liquid. 

115-135 16   ** 

136  -160 8   « 

160-165 14   " 

165  -180 80   "  &i=:18-73  per  ct 

180  -200 16    "  Si=19-68     " 

200  -220 8   "  Si=20-78     " 

220  -260 4   «  Si=21-96     " 

260  -300 3   "  &i=22-78     *' 

300  -320 3    «  &i=23-59     « 

The  largest  portion  within  narrow  limits  of  temperature,  that 
which  distilled  166°-180°,  was  redistilled  in  the  air;  it  com- 
menced to  distill  at  285^  and  between  this  point  and  805°,  25 
gre.  of  liquid  passed ;  above  805°  there  were  only  8  grs.  This 
last  product  contained  19'34  per  cent  Si. 

All  the  products  distilled  above,  except  those  which  had 
passed  at  a  temperature  higher  than  200^  in  vacuo,  were  redis- 
tilled under  the  ordinary  pressure.  There  was  obtained  on  the 
6th  distillation, 

175°-215** 6-5  grs. 

215-236 6.6  •* 

236  -243 25-0  "  =hexethylic  disilicic  ether. 

243-260 100  ** 

260-276 16.0  " 

276  -286 10-0  "    Si=l'r-86  per  ct 

286  -294 12-0  "     Si=18-22     « 

294-310 6-0  « 

90^ 

The  portion  of  the  above  products  containing  the  more  con- 
densed ethers,  i.  e.,  the  part  boiling  248^-810°,  was  redistilled 
under  a  pressure  of  58-60mm.  (=ti  the  ordinary  pressure  of  the 
air),  until  the  amount  of  liquid  distilling  at  a  given  point  re- 
mained nearly  constant  in  successiye  distillations. 

There  was  obtained — 
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170M95**... 

4th  dlatlUation. 

6th  distlUaUon. 

195  -205  . . . 

.100    **    

. . .  9*5   "    Si— 18'26  D.  c. 

205  -216  ... 

.   7-0   "    

.   8-5    "    

.   6*0   "    

.   70   "    

455 

above  200° in 

...7-0   " 

215  -230  ... 

...9-2   " 

230  -240  ... 

...50   "    Si=19-50p.c. 
...6-8   " 

240  -285  . . . 

portion  distilling 

44-0 
vacuo,  and  that  which 

distilled  above  285°  under  a  pressure  58-60  mm.,  were  redis- 
tilled three  times  under  a  pressure  of  9-10  mm. 

220^-236* 5-0  grs.     Si=20-60,  C=37-01,  H=7-64  p.  c 

235  -245     2-2    "       Si=20-99  per  ct 

245-280     60"       Si=21-40     « 

Finally,  the  portion  remaining  above  280°,  was  distilled  un- 
der a  pressure  of  l-3mra. 

270°-320** 1-0  gre. 

320  -860 30   "       &iz=22-79  per  ct 

above  360 2'1   «       Si=23.91     " 

The  formula  of  Ebelraen's  bisilicate  requires  20*90  per  ct.  Si. 

The  quadrisilicate  28*66  per  ct.  Si. 

We  made  other  distillations  of  the  higher  products  in  vacuo, 
analyzing  the  liquid,  which  passed  at  different  temperatures, 
and  found  the  results  to  agree  with  the  foregoing. 

Thus  after  a  Very  prolonged  series  of  fractionated  distilla- 
tions, we  not  onl^  failed  to  obtain  the  bisilicate  among  the  pro- 
ducts distilling  m  the  neighborhood  of  its  supposSi  boiling 
point,  but  we  also  failed  to  isolate  any  body  having  a  definite 
composition  and  a  constant  boiling  point.  The  proportion  of 
silica  in  these  condensed  ethers  increases  with  the  temperature, 
at  which  they  distill,  while  that  of  carbon  and  hydrogen  dimin- 
ishes, and  the  relations  between  these  constituents  do  not  lead 
to  any  simple  formula.  Products  from  different  preparations 
having  the  same  boiling  points  have  nearly  the  same  compo- 
sition. 

It  is  probable  that  there  are  several  condensed  silicates  be- 
longing to  some  of  the  types  mentioned  (p.  166)  and  that  they 
can  not  be  separated  by  distillation.  It  is  worthy  of  notice  that 
in  all  the  bodies  analyzed  the  ratio  of  carbon  to  hydrogen  is 
the  same  as  in  the  radfical  ethyl. 

We  also  attempted  to  prepare  the  bisilicate  by  following 
exactly  the  method  given  by  Ebelmen,  but  failed  to  obtain  it, 
either  because  some  precaution  was  omitted  in  repeating  his  ex- 
periments, or  because  the  bisilicate  does  not  exist.  We  will 
observe  that  the  method  of  preparation  given  (distillation  with- 
out thermometer,  above  the  boiling  point  of  mercury)  does  not 
offer  a  very  good  guaranty  for  the  purity  of  the  substance. 
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SUieaUs  of  methyl — When  we  commenced  our  research,  we 
tried  the  reaction  of  methylic  alcohol  on  the  chlorid  of  silicium ; 
but  like  Ebelmen^  we  only  obtained  a  product,  that  it  was  im- 
possible to  purify,  turning  brown  in  the  air  and  possessing  a 
fetid  odor.  We  noticed,  that  this  product  always  contained  chlo- 
rine. 

After  having  observed  that  the  radicals  contained  in  the  alco- 
hols may  replace  those  contained  in  the  ethers  of  acidsf  we 
thought  that  this  reaction  might  furnish  a  method  of  obtaining 
the  silicate  of  methyl. 

With  this  object,  we  purified  wood-spirit  by  a  treatment  with 
chlorid  of  calcium,  and  after  decomposing  the  chlorid  of  calci- 
um compound  with  water  and  rectifying  the  alcohol  several 
times  with  sodium,  we  sealed  it  in  a  tube  with  silicate  of  ethyl, 
and  heated  the  mixture  during  20  hours  at  210^. 

After  several  fractionated  distillations  the  principal  product, 
isolated  from  the  contents  of  the  tube,  was  a  liquid  boiling  at 
148°-147®,  together  with  products  with  a  much  higher  boUing 
point 

The  portion  boiling  at  148°-147®  gave  on  analysis  numbers 
which  correspond  with  the  composition  of  a  mixed  silicate  di- 
ethylic  dimethylic  silicic  ether, 

I.     Substance,  weight,   -        .        -        .  0*^085  gr. 

e^2, 0-4320  " 

HgO, 0-2436  " 

.     n.    Substance,  weight,    ...        -  0'3460  " 

SiOa, 0-1160  " 

m.  Product  redistilled,  143*-147*'. 

Substance,  weight,    -        -        -        -  0-2220  " 

€82, 0-3260  " 

HgO, 0-1840  '* 

IV.  Another  preparation,  portion  distilling,  146^-147** 

Substance,  weight,  -        -        -        .  0-2900  " 

eOa, 0-4316  " 

HaO, 0-2360  " 

Theorj. 

I.  n.            in.            IV,  Si€/eHjQ04. 

C,         88-90  39-89  40-61             40-00 

H,           8*94  9-20           9-00               8-88 

Si,  16-61                                              15-65 

It  is  remarkable,  that  in  these  experiments  the  principal  pro- 
duct formed,  and  the  only  one  that  was  easy  to  isolate,  was  this 
mixed  ether,  and  not  the  silicate  of  methyl  or  the  trimethylio 
znono-ethylic  ether,  although  the  methylio  alcohol  was  used  in 
large  excess. 

♦  Ano.  de  Ohim.  et  Phys^  [8],  xvi,  129.  f  This  Joarxial,  [2],  xl,  84. 

Ak.  Jod».  Sol— Sbcowd  Sbbixs,  Vol.  XLHI,  Na  189.— Mat,  1867. 
43 
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In  an  experiment,  made  with  the  special  object  of  obtaining 
an  ether  containing  a  larger  proportion  of  methyl,  we  heated 
silicate  of  ethyl  during  15  hours  at  250°  with  a  large  excess  of 
methylic  alcohol,  then  distilled,  and  heated  a  second  time  with 
methylic  alcohol,  the  liquid,  boiling  below  150°,  but  still  the 
greater  part  of  the  product  passed  at  143°-147°.  This  product 
redistilled  at  145°-147**  furnished  us  the  material  for  analysis 
No.  IV.  If  the  mono-methylio  and  mono-ethylic  mixed  ethers 
are  formed,  as  is  probable,  it  is  in  a  much  smaller  proportion. 
♦  '  The  simultaneous  production  of  condensed  ethers  with  a  higher 
boiling  point,  noticed  above,  could  only  be  accounted  for  by  the 
presence  of  water  in  the  methylic  alcohol  used,  since  we  con- 
vinced ourselves  by  experiment,  that  there  was  no  formation  of 
ordinary  methylic  or  ethylic  ether,  bodies  whose  production 
would  equally  have  accounted  for  the  formation  of  condensed 
silicates.  The  methylic  alcohol  really  loses  water  by  the  pro- 
cess ;  for  on  employing  the  same  alcohol  for  a  second  prepara- 
tion, there  was  production  of  more  of  the  mixed  ethers  ana  less 
of  the  condensed  silicates. 

This  observation  induced  us  to  give  greater  attention  to  ren- 
dering the  methylic  alcohol  anhydrous ;  and  we  discovered,  that 
even  8-10  distillations  with  sodium  and  methylate  of  sodium 
were  not  sufficient  to  make  the  alcohol  perfectly  anhydrous.  It 
is  probable,  that  when  the  percentage  of  water  is  reduced  to  a 
certain  limit,  the  methylate  of  sodium  is  no  longer  decomposed. 

We  were  more  successful  in  drying  methylic  alcohol  by 
r  means  of  anhydrous  phosphoric  acids, 

Methylic  alcohol,. distilled  twice  with  sodium,  and  then  with 
I  3,  small  quantity  of  phosphoric  acid,  boils  at  65°'5,  loses  the 

[  disagreeable  odor,  that  it  usually  has,  and  smells  like  com- 

mon alcohol,  and  does  not  turn  brown  with  soda.    Purified  in 
this  manner,  it  no  longer  gives,  when  heated  with  silicic  ether, 
'  *     HBore  than  traces  of  condensed  silicates. 

The  preceding  observations  on  the  difficulty  of  purifying  and 
■drying  methylic  alcohol  led  us  to  suspect,  that  the  bad  success 
of  the  attempts  of  Ebelmen  and  our  own  to  obtain  methylic 
flilicie  ether  by  the  direct  action  of  chlorid  of  silicium  on  the 
alcohol,  arose  merely  from  the  impurity  of  the  material  em- 
ployed. The  following  experiment  shows,  that  this  was  the 
case. 

Methylic  alcohol,  purified  with  the  precautions  mentioned 
above  and  added  in  small  quantities  at  a  time  to  chlorid  of  sili- 
cium, reacts  upon  it  in  exactly  the  same  manner  as  ordinary 
alcohol.  It  does  not  turn  brown  more  than  the  latter.  Hydro- 
chloric acid  is  given  off  in  abundance,  reducing  the  temperature 
of  the  liquid.  When  the  theoretical  quantity  of  alcohol  has 
been  added,  the  product  is  distilled,  and  after  a  small  number 
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of  fractionated  distillations,  it  is  easy  to  separate  two  principal 
producte,  one  boiling  at  120''-122°,  and  the  other  at  201'*-202^-5. 
The  first  product  is  almost  the  only  one  formed,  where  the  alco- 
hol is  perfectly  anhydrous ;  it  is  the  normal  silicate  of  ethyl. 
The  second  is  the  hexamethylic  disilicic  ether. 

The  products,  obtained  in  the  first  preparations,  were  not  en- 
tirely pure,  and  analysis  showed  that  a  small  quantity  of  an 
ethylic  compound  was  present ;  it  therefore  became  nece^ary  to 
employ  a  methylic  alcohol,  obtained  by  saponification  of  the 
oialate,  and  all  the  preparations  were  subsequently  made  with 
this  product  rectified  successively  with  sodium  and  phosphoric 
acid. 

In  one  operation,  made  with  a  portion  of  methylic  alcohol, 
which  had  been  heated  with  silicate  of  methyl  in  a  sealed  tube, 
«i  excellent  means  of  rendering  it  quite  anhydrous,  the  whole 
prodQct  of  the  reaction  distilled  at  121M26''.  Of  this  the  por- 
tion boiling  at  121*'-122°  was  analyzed. 

L    Substance,  weight,   -        -        -        -  0*3400  gre. 

€102, 0:3930  " 

H^e, 0-2440  " 

n.  Substance,  weight,    -        -        -        -  0-92Y6   " 

SiOg, 0-3680  " 

This  product  contained  ^Vt  of  a  per  cent  of  chlorine  and  we 
found,  that  the  only  way  to  free  the  methylic  ethers  completely 
from  chlorine  (probably  contained  in  a  chlorhydrine)  is  to  heat 
them  in  a  sealed  tube  at  ISO**  with  an  excess  of  methylic  alco- 
lioL  After  this  treatment  the  product  was  distilled  again  at 
12^-122°  and  on  analysis  gave : 

IIL  Substance,  weight, .        .        -        .        0*2800  grs. 

€02, 0-3255   " 

H^e, 0-2005   « 

IV.  Substance,  weight,  ...        -        0-4026   " 
SiO,, 0-1610  " 

Theory. 

I.  iL  m.  IV.        Si(€H3)^0^. 

C,         31-66  31-68  31-68 

H,  Y-98  1-95  7-89 

Si,  18-52  18-6t  18-42 

The  density  of  vapor  =5-880.    The  theory  requires  5*264. 

Difference  between  2  weights  of  bulb,       -  0*9730  gr. 

Temperature  of  the  balance,    -        -        -  20** 

"  "    oil  bath,   -        .        .  190"* 

Height  of  barometer,      -        .        -        -  760  mm. 

Capacity  of  bulb,  ....  333-5  cc. 

Air  remaining, 0-2  cc. 

The  density  of  the  ether  at  0°=10589. 
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The  normal  silicate  of  methyl  is  a  colorless  liquid,  possessing 
an  etheric  and  rather  agreeable  odor.  It  is  soluble  in  conside- 
rable quantity  in  water,  and  the  solution  only  gives  a  gelatinous 
deposit  of  silica  at  the  end  of  some  weeks.  Moisture  or  aque- 
ous alcohol  decomposes  it  rapidly  with  formation  of  condensed 
products  and  ultimately  of  silica.  It  burns  with  a  white  smoke 
composed  of  silica. 

Hexamethylic  disilicic  etiier  is  formed,  whenever  the  normal 
ether  is  prepared  with  aqueous  alcohol,  and  it  may  also  be  ob- 
tained by  heating  the  normal  ether  with  methylic  alcohol  con- 
taining water.  It  boils,  as  we  have  alreadv  said,  at  201°-202®-5, 
and  resembles  the  hexethylic  disilicic  ether  very  much  in  its 
properties. 

An  analysis  gave — 

L     Substance,  weight,    -        -        -        -  0*2880  gr. 

€0,, 0-2960  ** 

Hj^e, 0-1800  " 

IL    Substance,  weight,  -        -        -        -        0-5655  " 

SiOa, 0-2665  « 

III.  Product  remaining  in  the  bulb  afler  the  determination  of 
the  rapor-density. 

Substance,  weight,     -        -        -        -        0*3835  gr. 

£%,       ......        0-3400   " 

HaO, 0-2100  " 

Theory. 

I.  II.  III.  Sia(€H3)eer 

C,  2804  27-80  27-90 

H,  6-95  6-99  6-97 

Si,  22-00  21-70 

The  vapor  density  =919.    The  theory  requires  8'93. 
Difference  of  2  weights  of  bulb,        -         1*2422  gr. 
Temperature  of  balance,  -        -        24® 

"  "  oil  bath,  -        -        -        266®'5  mercury  therm. 

"  i«  «      «       .        .        .        263**  air  thermometer. 

Barometi'ic  height,  -        ^        -        .        759-1  mm. 
Capacity  of  bulb,     -         -         -        -         253*25  cc. 
Air  remaining,         ...        -         0*2  cc. 
The  density  of  this  ether  at  O'^zz:!-!*!. 

We  have  not  succeeded  in  isolating  any  product  of  a  definite 
composition  with  a  boiling  point  higher  than  that  of  the  hexa- 
methylic disilicic  ether,  ana  the  result  of  our  experiments  has 
been  exactly  the  same  as  in  the  case  of  the  ethylic  condensed 
ethers.  The  per-centage  amount  of  silicic  acid  rises  with  the 
boiling  point.  We  did  not  extend  our  investigations  so  fieur  as 
was  done  with  ethylic  ethers. 

We  call  attention  to  the  small  difference  in  the  boiling  points 
of  the  methylio  and  ethylic  normal  silicate  =44**,  only  11^  for 
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each  difference  of  €H,.    The  difference  in  the  case  of  methjlic 
and  ethylic-disilicic  ethers  is  88^  or  6^^  for  each  difference  of 

Tlje  monochlorhydrine  of  the  normal  niethylic  silicic  ether 
was  obtained,  in  the  same  way  as  the  ethylic  chlorhydrine,  by 
heating  together  during  one  hour  at  160^,  three  molecules  of  the 
^ther  with  one  molecule  of  chlorid  of  silicium.  Almost  the  whole 
product  boiled  at  118*'-117°  and  after  several  distillations  the 
|K)rtion  boiling  at  114°'5-116®-5  gave  on  analysis — 

L      Substance,  weight,  -        -        -        -        0*5965  gr. 
Sie, 0.2295   " 

n.    Subfitance,  wMght,  •        -        -        •        0*2695  " 

€0,, 0-2805   « 

H^e, 01420  " 

in.  Substance,  weight,  ...        -        0-7255  •* 
AgCl, 0-6626   «• 

Tbeoiy. 

I.  n.  ni.  &iCl(€H3),e3. 

C,  23-31  23-00 

H,  5-85  5-75 

Si,  17-95  17-89 

CI,  22-59  22-68 

The  density  of  vapor  =5-578.    Theory  5-420. 

Difference  between  2  weights  of  bulb,  1*2147  gr. 

Temperature  of  the  balance,     -        -  19^ 

**  "  oil  bath,       -        -  170^-5 

Barometric  height,  -        -        -        -  766*5  mm. 

Capacity  of  bulb,     -        -        -        -  369-5  cc 
No  air  remainiug. 

The  density  of  the  liquid  at  0^=1-1954. 

The  monochlorhydrine  is  a  liquid  with  an  etheric  odor,  burn- 
ing with  a  green  chlorine  flame  and  giving  off  a  siliceous  smoke. 
It  is  very  easily  decomposed  by  moisture.  With  methylic  alco- 
hol it  regenerates  the  normal  methylic  silicate.  It  will  be  seen 
in  the  sequel,  that  the  chlorhydrine  can  be  used  for  the  prepara- 
tion of  mixed  ethers. 

The  ZHchlorhydrine  of  methyUc'silicic  ether  was  obtained  by 
heating  two  molecules  of  monochlorhydrine  with  one  mole- 
cule of  chlorid  of  silicium  during  one  hour  at  160°.  The  re- 
action is  somewhat  less  easy  than  in  the  case  of  the  formation 
of  the  monochlorhydrine.  The  larger  part  of  the  product  dis- 
tilled at  QSMOS"",  and  the  liquid  obtained,  boiling  at  this  tem- 
pentture,  after  four  distillations  was  analyzed. 

X     Substance,  weight,   -        -        .        -        0*2565  gr. 

e%, 0-1400  " 

Ha4, 00855   •• 
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II.  Substance,  weight,    -        -        -        ♦  0*4480  gr. 
Sie,, 0-1700  ** 

III.  Substance,  weight,   ....  0*9325   " 
AgCI, 0-166d   " 

Th60i7« 

I.  II.  HI.  Si,Cl2,(€H3)ae,. 

C,  14-85  14-90 

H,  3-70  8-72 

Si,  17-68  17-39 

CI,  44-28  44-10 

Density  of  vapor  =6-66.    Theory  6-57. 

Difference  between  2  weights  of  bulb,  -  0-8755  gr. 

Temperature  of  balance,      ...  20® 

«  "oil-bath,       -        -        -  182«-5 

Barometric  height,      ...        -  761-4  mm. 

Capacity  of  bulb,       ....  272-75  cc. 

Air  remaining, 0*5  oc 

The  density  of  liquid  at  0°=l-2595.  The  physical  properties 
of  the  dichlorhydrine  resemble  those  of  the  monochlorbydiiDe. 

The  TrtcMorhydrint  of  the  methyltC'sHicic  ether  was  ootained 
by  heating  one  molecule  of  chlorid  of  silicium  with  one  mole- 
cule of  the  dichlorhydrine  during  twelve  hours  at  220**.  It  is 
formed  much  less  easily  than  the  preceding  bodies ;  even  after 
the  tube  had  been  heated  so  long  a  time,  a  portion  of  the  chlorid 
of  silicium  remained  intact.  The  principal  product  distilled  at 
near  84°.  After  several  fractionated  distillations^  the  portion 
boiling  at  82°-86°  was  separated  and  analyzed. 

I.     Substance,  weight,    ....  0*2980  gr. 

eB^j 0-0800  «* 

Ha4, 0-0485  ** 

n.    SubsUnce,  weight,  ....  0-2510  *< 

SiOg, 0-0920  ** 

m.  Substance,  weight,   ....  0-4105  «* 

CI, 0-0700  « 

L            IL            in,  SiCljeHee. 

C,              7-29  7-26 

H,             1-81  1-81 

Si,                            17-05  16-92 

CI,                                             64-46  64-35 

Vapor  density  =5-66.    Theory,  5'78. 

The  density  was  taken  by  the  method  of  Gay  Lussac. 

Weight  of  substance  employed,        -  0-445  gr. 

Temperature  of  the  oil-bath,     -        -  134**-5  '* 

Volume  of  vapor,    -        -        -        -  1090  cc^ 

Height  of  barometer,      ...  759  mm.  at  23^-5 
Beiffht  of  the  mercury  in  the  bell  glass 

abore  the  level  of  Uie  mercury  in  bath,  128*2  mm. 
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Mixed  methylie'siUcic  ethers, — ^Where  the  ohlorhjdrines  are 
treated  with  an  alcohol,  they  exchange  the  CI,  for  the  radical  of 
the  alcohol  and  O,  and  in  this  manner,  by  employing  different 
alcohols,  mixed  normal  ethers  may  be  obtained.  Ordinary  al- 
cohol reacts  immediately  on  the  monochlorhydrine  with  evolu- 
tion of  HGl,  and  the  principal  product  is  trimethylic  mono- 
ethylio-silicic  ether.  No  chlorhyarine  remains  undecomposed, 
ana  there  is  no  formation  of  silicate  of  ethyl,  and  after  the  ex- 
cess of  alcohol  has  distilled,  the  liquid  commences  to  boil  at 
183°.  There  is  also  a  small  quantity  of  a  product  with  a  boil- 
ing point  which  corresponds  to  that  of  the  dimethylic  diethylic 
ether  formed. 

The  product  boiling  at  188^-185  gave  on  analysis — 

I.  Substance,  weight,    ....        0*2800  gr. 
SiO,, 01060  " 

II.  Substance,  weight,    ...        -        0-2460  " 

€02, 0-3240   « 

H^e,       ......         01885   " 

Theory.    • 

n.  I.             Si(€H3)a(€2Hj2,e4. 

C,           86-03  8614 

H,             8-65  8-43 

Si,  1M4                         16-86 

The  density  of  the  liquid  at  0**=l-0230. 

In  order  to  explain  to  ourselves  the  formation  of  the  di- 
methylic diethvlic  silicic  ether,  we  examined  the  alcohol,  which 
distilled  after  the  completion  of  the  reaction. 

It  distilled  in  great  part  at  72^-74°.  It  was 'treated  with 
powdered  caustic  potash  to  remove  the  hydrochloric  acid  it  con- 
tained in  solution,  distilled  and  then  left  over  night  in  contact 
with  freshly  calcinated  carbonate  of  potash. 

An  analysis  of  this  alcohol  gave, 

Substance,  weight,  -  -  .  .  0*1095  gr. 
€e«,  .-..-.  0*3000  *' 
H^O,        ..--..        0-2250   ** 

€JH^O.  €/2H$0« 

C,  40-04  37-5  62-17 

H,  12*53  12-5  13-04     - 

Common  ethylic  alcohol  containing  21  p.  c.  of  water  would 
have  the  same  composition ;  but  we  ascertained  that,  when  aque- 
ous alcohol  was  treated  in  the  same  way  with  carbonate  of  pot- 
ash, it  marks  96  p.  ct.  on  the  alcoholometer  of  Guy-Lussac.  The 
alcohol  contained  a  certain  quantity  of  methylio  alcohol,  which 
could  only  have  been  formed  bj  direct  elimination  from  the  me- 
thy lie-silicic  ether  with  production  of  an  ether,  containing  a  larger 
proportion  of  the  radical  ethjrL  We  have  before  observed,  that 
the  dimethylic  disilicio  ether  is  the  one  most  readily  produced. 
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This  had  already  been  obtained  by  the  action  of  methylic 
alcohol  on  the  normal  silicate  of  ethyl.*  It  is  also  produced, 
when  the  methylic  dichlorhydrine  is  treated  with  ethylic  al- 
cohol. 

A  product,  obtained  in  this  way,  and  boiling  at  143^-146^, 
was  analyzed. 

L     Substance,  weight,    -        -        -        -        0-2700  gr. 
SiOg, 0-0910  *• 

n.    Substance,  weight,    .        -        -        -        0*2400  " 

eOa, 0-3485   « 

H^e, 01910   •• 

m.  Subetonce,  weight,   .        ^        -        -        0-3635   '* 

SiOa, 0-1226   « 

Theory. 

I.  II.  m.  Si{€H,)2(€2HJ,,e^. 

C,  89-66  4000 

H,  8-83  8*88 

Si,  16-73  15-71  16-55 

The  product  used  in  analysis  No.  m  was  that  which  remained 
in  the  bulb  after  a  determination  of  vapor-density. 
Density  of  vapor  =6-178.    Theory  6-288. 

Diflferenc^  between  2  weights  of  bulb,      -  0-9569  gr. 

Temperature  of  balance,  -        -        -  21^*6 

«  *'    oil-bath,         -        -        -  192« 

Height  of  barometer,      ....  763-7  mm. 

Capacity  of  bulb,  -        -        -        *  _  279-75  cc. 

Air  remaining,       -        -        -        -        - '  6*25  cc. 

The  density  of  liquid  at  0''=l-004. 

Tlie  Tnonoethylic  triethylic  ether,  was  obtained  by  treating  the 
monochlorhydrine  of  the  normal  ethylic  silicate  with  methylic 
alcohol. 

It  boils.at  155^-157^ 

I.     Substance,  weight,    -        .        -        -        0*3945  gr. 
Sie,, 0-1180  « 

n.   Substance,  weight,    -        -        -        -        0-2326  " 

€0., 0-3640   « 

H^e, 01926   «« 

Theoiy. 

I.  n.  Si'GHj,(€2H5)5,04- 

0,  42-71  48-30 

H,  9-21  9-28 

Si,  13-96  14-43 

We  repeated  with  the  alcohol,  that  distilled,  the  same  ezperi* 
ment,  that  was  made,  where  the  monoethylic  trimethylic  ether 

*  See  page  168. 
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was  prepared,  and  we  found  ethylic  aloohol  mixed  with  the  por- 
tion of  methylic  alcohol,  which  distilled  78^-77^. 

I.    Substance,  weight,     -        -        -        .        0*1710  gr. 

€02, 0'2780   " 

HgO, 0*0966  •* 

n.  Substance,  weight,    -        -        -        -        0*1646  " 

ee^j     .      -     -  .     .     0-2620  " 

H^e, 0-1790  " 

I.  II.        £E^e.         ^aH^e. 

C,  44'34         4461  37-6  6217 

H,  12-69         12-89  12-6  1804 

Therefore  in  this  case  there  is  a  replacement  of  ethyl  by  me- 
thyl in  the  ether  with  formation  of  ethylic  alcohol  and  the  di- 
methylic  silicic  ether,  and  doubtless  the  presence  of  a  small 
quantity  of  this  latter  bod^  explains  the  small  amount  of  car- 
bon  and  hydrogen  found  m  the  analysis  of  the  monomethylio 
triethylic  silicic  ether. 

DimethyUc  diamylic  ailictc  ether. — In  the  reaction  of  amylio  al- 
oohol on  the  monochlorhjdrine  of  methylic  ether,  the  displace- 
ment of  one  alcoholic  radical  by  another  was  still  more  strongly 
marked,  for  the  principal  product  was  a  liquid  boiling  at  226^- 
235**,  which  did  not  have  the  composition  of  the  trimethylio 
monoamylic  ether,  but  very  nearly  that  of  the  dimethylic  di- 
amylic ether. 

An  analysis  of  this  product  gave — 

L    Substance,  weight,     -        -    ,    -        -        0-2426  gr. 
€02,      -        -        -        -        -        -        0-4780  '* 

H^e,      -        -        -        -        -        -        0-2376   « 

IT.  Substance,  weight,    ...        -        0-3796  " 
SiOa, 0-0866   " 

Thaorj. 

I.  n.             Si(€H,)2(€,H,02^^. 

C,                   68-76  64-66 

H,                 10-89  10-61 

Si,  10-64                         10-61 

The  decomposition  of  this  ether  cannot  be  eflfected  by  an  al- 
coholic solution  of  ammonia,  and  it  is  necessary  to  employ  an 
alcoholic  solution  of  soda  for  the  determination  of  the  silica. 

In  the  production  of  this  ether  by  the  above  reaction,  we 
again  notice  the  tendency  to  the  production  of  mixed  e^ers 
containing  two  atoms  of  each  alcoholic  radical. 

It  should  be  noticed,  that  action  of  an  alcohol  upon  an  ether 
with  interchange  of  alcoholic  radicals,  seems  to  take  plaoe  more 
readily  at  the  moment  of  the  formation  6f  the  ethers  from  a 
chlorhydrine,  than  after  the  ether  has  been  once  formed. 

Ax.  JouB.  Sol— Skoond  Sibibs,  Vol.  2CLm,  No.  129.— Mat,  1867. 
44 
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Ihe  Actions  of  the  Anhydridi  of  Acids  on  Silicic  I!ther,—AJ^ 
having  observed  the  substitution  of  one  alcoholic  radical  for 
another  in  ethers,  we  determined  to  try  to  obtain  bj  a  similar 
reaction  the  replacement  of  an  alcoholic  radical  by  one  contained 
in  an  acid.  The  first  experiment  made  was  that  of  heating  the 
chlorid  of  acetjl  with  silicic  ether,  but  we  have  already  stated 
that  the  chlorine,  and  not  the  acetyl,  was  introduced  into  the 
ether  with  formation  of  a  monochlorhydrine  and  of  acetate  of 
ethyl. 

It  next  occurred  to  us  to  try  the  action  of  anhydrous  acetic 

€J  H  O  ) 
acid,  £*H*0  \  ^)  and  we  found,  that  by  means  of  this  reagent 

an  acetine  Si(CaHj)3,  (^^HgO),  O^  could  be  formed. 

85  grams  of  the  normal  silicate  of  ethyl  and  18  grams  of 
anhydrous  acetic  acid,  boiling  at  188°*5-140°,*  were  heated  dur- 
ing 14  hours  at  1S0°. 

After  8  fractionated  distillations,  the  following  series  of  pro* 
ducts  was  obtained — distilled — 

77°-  80^ 7-0    grs. 

80**-  96** 2-6       « 

95M66** 4-0       " 

1660-177** 8-0       « 

177**-181*' 2-6       " 

181*»-192** 6-0       " 

192*»-197*' 2-6       " 

197**-20V 1-26     *♦ 

204**-230** 1-6       " 

above  230** V 6-0      " 

ms 

The  first  product,  77°-80*,  was  acetate  of  ethyl.  According  to 
the  theory  represented  by  the  equation : 

22      3        / 

11*2  grs.  of  acetate  of  ethyl  ought  to  have  been  prodaoed. 
About  9  grs.  of  pure  acetate  were  really  obtained. 
The  products  boiling  higher  were  analyzed. 

L      l77**-181**—Sabfltanoe,  weight,         -        0-2420  gr. 

€502, 0-8900  •' 

HgO, 0-1970  ** 

n.     178**-182**— Substance,  weight,         -        0-3190  «* 
SiOat 00876  « 

This  product  was  obtained  by  redistilling  No.  I. 

*  A  oonTenient  waj  of  obtainioff  anhydroas  acetic  add  it,  after  ractificatioii  oi 
acetic  of  potash,  to  rectify  on  the  alloy  of  aiiic  and  aodiom,  UDtil  the  dJmogigeaiaX 
of  hydrogen  has  become  rery  slight. 
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IIL  (obtained  by  redistilliDg  181''-192'') 

Substance,  boiling  ISS^'-lQd^  weight,  0*2865  gr. 

€e„ 0-4680  ** 

H^e, 0-2366  « 

IV.  192M97*»  Substance,  weight,         -        0-2'790  " 

€0», 0-4400  " 

HaO, 0-2006  « 

Theory. 

I.  n.         in.  IV.  8i(€)aH/)3(€aH3e)e^ 

C,     43-94  43*57  42*94                     43-24 

H,      9-06  9-09  7-99                      8-11 

Si,  12-80                                              12-61 

The  decomposition  of  the  acetine  by  the  alcoholic  solution  of 
ammonia  is  not  complete,  and  an  alcoholic  solution  of  soda  must 
b^  used  to  make  the  silicic  determination. 

The  preceding  analyses  show,  that  the  boiling  point  of  the 
monoacetine  Si,  (€2H^)3,  €2H30,  O^  must  be  near  190° ;  but 
we  did  not  succeed  in  isolating  a  pure  product  by  distillation. 
By  the  action  of  potash  on  the  acetine,  acetic  acid  is  obtained, 
showing,  that  it  is  really  an  acetine,  which  is  formed.  The  ace« 
tine  is  a  somewhat  oily  liquid  having  an  ethereal  odor,  with 
something  of  that  of  acetic  acid  in  it.  The  odor  of  acetic  acid 
becomes  stronger,  when  the  acetine  has  been  exposed  to  the  ac- 
tion of  moisture. 

The  product  of  another  operation  was  distilled  under  a  pres- 
sure of  only  62  millimeters  of  mercury,  because  we  feared,  that 
the  compound  might  be  decomposed  by  distillation  at  a  high 
temperature.  The  liquid  boiling  at  185^-145®  was  iBrst  analyzed  . , 
(i).  This  was  redistilled  several  times  and  the  product  boiling 
at  1S5°-140^  was  analyzed  (ii). 

L    Substance,  weight,     -        -        -        -        0*4740  gr. 
SiOa, 0-1285  '* 

n.  Substance,  weight,     -        -        -        -        0-4360  " 
SiOa, 01 185  " 

I.  n.  Theory. 

Si,        12*64  12*68  12*61  percent 

Action  of  Boric  Add  on  the  Silicate  of  Ethyl — In  the  hope  of 
obtaining  an  ether  containing  boric  acid  and  silicic  acid  together, 
we  heated  8  grams  of  boric  acid,  which  had  been  previously 
melted,  with  28  grams  of  silicate  of  ethyl  (2  molecules  of  boric 
acid  for  3  of  silicate  of  ethyl)  during  12  hours  at  240°. 

The  whole  of  the  acid  dissolved,  and  on  opening  the  tube 
there  was  no  evolution  of  gas.  After  six  or  eight  fractionated 
distillations,  products  were  obtained  with  a  very  high  boiling 
point,  and  a  considerable  quantity  of  a  liquid  with  a  lower  boil- 
ing point ;  of  this  latter  there  distilled : 
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Below  llO*  2^. 

119^-125**  8    " 

126M40*  6    " 

All  these  portions  below  140**  burnt  with  a  green  flame  and  did 
not  contain  a  notable  quantity  of  silica.    They  consisted  in 
Ebelmen's  boric  ether  in  a  state  of  almost  complete  purity.    The 
true  boiling  point  of  this  ether  is  119^. 
The  portion  119°-125°  was  analy25ed. 

Substance,  weight,     ....        0*2105  gr. 

€02, O'SIU  " 

Ha4, 01990  « 

Tbeorj. 

€,  49-19  49-31 

H,  10-51  10-27 

Supposing  all  the  boric  acid  to  have  been  converted  into  boric 
ether,  12  erams  of  the  latter  ought  to  have  been  produced.  The 
reaction  therefore  had  resulted,  not  in  the  production  of  a  mixed 
ether  containing  both  the  acids,  but  in  the  replacement  of  silicic 
acid  by  boric.  The  products  boiling  higher  than  140^  consisted 
in  ethers,  containing  a  large  amount  of  silicic  acid,  and  a  resi- 
due of  silica  was  left  in  the  flask  after  the  distillation.  Boric 
acid  acts  on  silicic  ether  in  the  same  manner  as  water,  and  not 
like  anhydrous  acetic  acid.  It  is  possible  that  this  reaction  may 
serve  as  a  means  of  preparing  some  of  the  ethers  of  other  acids 
that  have  not  yet  been  obtained. 

Fcom  aU  the  facts  observed  in  this  research,  the  tetratomic 
character  of  silicium  appears  to  us  proved  in  the  most  convin- 
cing manner.  It  is  impossible  to  find  simpler  formulas  to  repre- 
sent the  composition  of  the  monochlorhyarines  and  trichlorhy- 
drines  of  ethylic  and  methylic  silicic  ethers,  or  of  the  mono- 
amylio-triethylic,  monoethylic-trimethylic  and  monoethylic-tri- 
ethylic  ethers,  or  of  the  acetine ;  and  only  by  returning  to  the 
old  atomic  weight  of  oxygen,  can  the  hexethylic  and  hexam* 
ethylic-disilicic  ethers  be  written  with  a  simpler  formula,  since 
they  contain  O7. 

The  existence  of  these  compounds  and  their  formulae  is  inter- 
preted most  readily  by  supposing,  as  we  have  done,  that  the 
chlorid  of  silicium.  Si  GI4,  silicic  acid,  SiO^,  and  the  silicic  hy- 
drate SiH.O^  act  in  the  same  way  as  the  polybasic  acids  known 
in  mineral  and  organic  chemistry. 

In  another  paper  we  intend  to  publish  the  results,  that  we 
have  obtained  in  studying  the  compounds  of  silicium  with  the 
jalcoholic  radicals* 

Boston,  Dea  5th,  1866. 
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Abt.  XXXVni. — On  the  supposed  falsification  of  samples  of  OaU' 
fomia  Petroleum;  by  S.  F.  Peckham,  late  Chemist  to  the 
California  Petroleum  Company. 

Hating  been  almost  exclasively  engaged  during  the  last 
eighteen  months  in  both  technical  and  scientific  analyses  of  Cal- 
ifornia bitumens,  my  attention  has  been  repeatedly  called  to  the 
small  amount  of  light  oils  suitable  for  illumiDation  yielded  by 
these  substances,  when  treated  by  the  ordinary  process  of  frac- 
tional distillation.  This  low  percentage  of  light  oil,  and  conse- 
quent inferior  commercial  value  of  the  crude  materials,  early 
led  me  to  compare  my  own  results  with  those  of  other  expen- 
menters  and  analysts  of  California  products. 

The  first  reports  that  I  obtained,  were  published  in  the  pro- 
spectus of  the  Philadelphia  and  California  Petroleum  Company. 
These  embraced  the  details  of  an  examination  made  by  Mr.  Peter 
Collier,  under  the  direction  of  Prof.  Silliman ;  those  of  C.  M. 
Warren,  Esq.,  of  Brookline,  Mass.,  and  those  of  Prof  J.  M. 
Maisch  of  Philadelphia.  I  afterwards  received  a  pamphlet  con- 
taining an  article  published  in  this  Journal,  vol.  xxxix,  May, 
1865.  This  article  contained  the  results  of  the  analysis  made 
by  Mr.  Collier  and  the  report  of  Mr.  Warren,  before  mentioned. 
The  report  of  Mr.  Maisch  was  dated  March  18th,  1865 ;  that  of 
Mr.  Warren,  March  81st,  1865 ;  that  of  Prof.  Silliman  was  with- 
out date. 

The  material  operated  upon  by  Prof.  S.  was  said  to  have 
eome  from  a  spring  upon  the  Si  mi  ranch  in  Santa  Barbara 
county ;  and  that  treated  by  Messrs.  Warren  and  Maisch  was 
said  to  be  a  portion  of  the  same  sample.  Without  concurrent 
testimony,  the  similarity  of  the  results  obtained  by  those  gentle- 
men, even  by  different  methods  of  operation,  sufficiently  proves 
the  identity  of  the  crude  material. 

My  own  results,  which  I  propose  to  compare  with  those  above 
mentioned,  were  obtained  by  the  treatment  of  petroleums  gath- 
ered from  the  natural  outcrops  known  as  the  Ca&ada  Laga  and 
Pico  springs,  .and  two  samples,  of  different  density,  from  the 
estate  of  the  Hay  ward  Petroleum  Co.  The  Stanfordf  oil  springs 
adjoining  and  resembling  those  of  the  H.  P.  Co.,  and  a  tunnel 
in  the  San  Fernando  mining  district,  the  product  of  which  is  a 
little  more  dense  but  otherwise  resembles  that  of  the  Pico  spring, 
were  the  only  other  localities  in  Southern  California,  yielding 
petroleum  in  any  other  than  the  most  insignificant  quantities, 
at  the  time  I  left  that  region  in  June  last. 

I  am  perfectly  familiar  with  each  of  these  localities  and  their 
products.  All  the  samples  treated  by  me,  with  but  one  excep- 
tion— the  lightest  sample  from  the  H.  P.  Co. — were  gathered 
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tinder  my  own  eye,  most  of  them  with  my  own  hand.  The  ex- 
ceptional sample  was  gathered  and  famished  me  under  the  per- 
sonal supervision  of  William  H.  Stone,  Esq.,  at  that  time  Super- 
intendent of  the  California  Petroleum  Company. 

My  experiments  were  first  confined  to  the  petroleums  of  the 
Caflada  Laga  spring,  and  the  tunnels  of  the  EL  P.  Co.  The 
great  dissimilarity  between  my  results  and  those  detailed  in  the 
published  report^  led  me  to  inquire  of  persons  &miliar  with  the 
country,  concerning  the  spring  upon  the  Simi  ranch,  with  the 
intention  of  procuring  some  of  the  oil  for  analysis.  I  was  then 
and  subsequently  informed  that  no  ''green  oil''  (petroleum) 
springs  existed  upon  that  estate.  I  then  sought  the  officers  of 
the  Philadelphia  and  California  Petroleum  Company  resident 
upon  their  estate,  and  was  informed*  by  them  that  no  oil  of  sp.  gr. 
corresponding  to  that  given  in  the  reports  (average  *8636  = 
8S'6^  Baum^)  was  to  be  found  upon  their  property,  nor  so  far 
as  they  could  learn  in  that  part  of  the  country.  I  was  informed 
tiiat  tne  lightest  oil  yielded  by  anjr  natural  outcrop  in  that  sec- 
tion, was  that  of  the  Pico  spring,  situated  very  near  but  without 
the  boundary  line  of  the  San  Francisco  ranch.  The  sp.  gr.  of 
this  oil,  as  estimated  by  myself,  is  '8832=28*6''  Baumd  I  was 
assured  by  Mr.  Lyon  who  had  had  charge  of  the  spring  for 
more  than  a  year  prior  to  June  Ist,  1866,  that  no  oil  lighter  than 
sp.  gr.  28*5°  Baum^  had-  ever  been  obtained  from  it.  I  have 
reason  to  believe,  that  before  I  left  Southern  California,  I  visited 
more  of  the  bituminous  outcrops  of  Santa  Barbara  and  Los  An- 
geles counties,  than  had  ever  before  been  visited  by  any  single 
Serson  who  had  written  upon  this  subject;  and  I  was  unable  to 
iscover  any  trace  of  the  existence  of  a  natural  outflow,  yield- 
ing lighter  material  than  the  Pico  Spring. 

The  specimen  of  oil  from  the  Pico  spring  examined  by  me, 
was  dipped  from  the  pool  by  Mr.  Lyon,  under  my  own  eye. 
May  7th,  1866.  The  months  of  May  and  June  are  the  most 
&vorable  season  that  occurs  in  that  climate,  for  gathering  speci- 
mens of  the  liquid  varieties  of  bitumen.  This  arises  from  the 
&ct,  that  the  rains  of  the  winter  and  spring  months,  have  so 
swollen  the  springs,  that  water  which  almost  invariably  accom- 
panies the  bitumen  comes  to  the  surface,  in  much  greater  quan- 
tity, and  much  more  rapidly  than  at  any  other  season ;  conse- 
quently the  oil  reaches  the  surface  quicker,  is  less  oxydized 
and  thickened,  and  of  less  density. 

These  facts  prove,  that  no  petroleum  exists  upon  the  Simi 
ranch,  and  that  no  oil  had  been  discovered  in  Southern  California 
from  any  natural  outcrop,  prior  to  June  IsJ;,  1866,  of  lower  sp.  gr. 
than  •8882=28-5°  B. 

But  one  conclusion  can  be  deduced  from  these  premises,  viz : 
the  oil  examined  by  Messrs.  SiUiman,  Warren  and  Maisch,  must 
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have  been  falsified  by  admixture  of  lighter  oil,  or  the  oil  mast 
have  experienced  an  ^'organic  change"  during  transmission 
from  San  Francisco  to  New  York.  The  -latter  supposition  is 
simply  ridiculous,  even  if  its  incorrectness  were  not  established 
by  proof.  I  last  summer  brought  a  sample  from  San  JB^ncisco 
to  New  York,  from  both  the  Cafiada  Laga  and  Pico  springs. 
Neither  of  them  experienced  the  slightest  change  fn  density. 

Having  become  convinced  of  the  probable  falsification  of  the 
samples  analyzed  by  the  above  named  gentlemen  I  was  led  to 
more  closely  compare  their  results  with  my  own.  A  study  of 
the  details  of  their  analyses  elicited  the  following  as  the  charac- 
teristics of  this  sample  of  petroleum. 

Color,  «  dark  brown."  (S.)* 

Consistence,  **  thin  and  mobile  as  water."  (S.) 

Odor  "  not  offensive,"  (S.)  resembling  refined  Pennsylvania  petrolenm. 

Density,  -861,  (S),  '863  (M.),  "864  ( W.),  average  -SeazrSS'S^  B. 

Distillation, 

"Condensable  vapor  appeared  at  60*  C."  (S.) 
"Boiled  at  123*0."  (S.) 

"    Yielded  below  the  boiling  point  of  mercury,  60-60  pr.  ct"  (S.) 
"       do.      above  do.  86-46."  (S.  and  W.) 
Sp.  gr.  of  1st  10  per  cent  of  distillate,  '765.  (S.) 
Reserved  as  naphtha,  s.  w.  m. 

percent,  20  6  7*8 

sp.  gr,  •766         -768        -756 

Reserved  as  burning  oil, 

per  cent,  60  42  60 

sp.gr.  '837         -806         -8219 

Reserved  as  lubricating  oil, 

per  cent,  26  26  42*2 

sp.  gr.  '806        '010  Residue  less  in  retort 

Loss,  per  cent,  4  7  0 

The  portion  reserved  as  naphtha  is  of  the  same  sp.  gr.  at 
which  refiners  of  Pennsylvania  petroleum  usually  commence  to 
run  off  burning  oil.  (M.)  If  this  oil  were  fractionated  the  same 
as  is  customary  in  treating  Pennsylvania  oils,  it  would  furnish, 
according  to — 

SillimaD.  Warren.  Maiach. 

60  per  cent.  62  per  cent  67'8  per  cent 

Sp.  gr.  '816=42*  B.        •806=44*  B.  '920=41*  B. 

or  about  55  per  cent  of  sp.  gr.,  'SlOaciS**  Baumd 

The  burmng  oil  before  treatment  has  very  little  odor,  and 
that  not  at  all  disagreeable.  (S.,  W.,  M.)  Crudfe  oil  yields  very 
readily  to  treatment  with  sulphuric  acid  and  soda  Ive,  furnish- 
ing a  refined  oil  of  light  color  and  agreeable  odor  (s.,  W.,  M.), 
the  illuminating  qualities  of  which  are  not  excelled  by  any. 

*  QaotatioDi  nuurked  **  B"  art  from  the  report  of  Pro£  SiUiiiiui;  those  marked 
•*W."arefraii|thatofMr.Wairen;  thoM  marked  **M."  art  from  that  of  Mr.  Jfaiacb. 
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The  lubricating  oils  are  of  very  low  specific  gravity ;  of  a 
reddish  color  in  the  crude  state,  and  easily  rectified.  (S.) 

The  crude  oil  yields  a  very  large  percentage  of  distillate.  The 
lightest  oils  are  not  very  light  (W.,  M.),  and  the  odor  of  the 
crude  distilled  oils  not  more  disagreeable  than  that  of  many 
samples  of  so-called  commercial  refined  oil.  (S.) 

I  recently  obtained  from  the  office  of  the  Philadelphia  and 
California  Petroleum  Company,  a  small  portion  of  a  sample  of 
oil  said  to  have  come  from  the  Pico  Si)ring.  This  was  supposed 
to  be  a  portion  of  the  sample  examined  by  Messrs.  SiUiman, 
Warren  and  Maisch.  I  also  obtained  from  the  same  place  a 
small  bottle  of  oil,  labelled  "crude  oil,"  and  bearing  upon  the 
seal  the  initials  "  B.  S."  This  bottle  of  oil  accompanied  speci- 
mens of  illuminating  and  lubricating  oils  received  from  f  rof. 
Silliman.  These  two  oils  were  identical  in  specific  gravity  and 
other  physical  properties.  The  sp.  gr.  of  these  samples  is  "868, 
a  difference  of  only  -005  from  that  examined  by  those  gentle- 
men ;  a  difference  which  may  be  accounted  for,  as  the  result  of 
oxydation  during  two  years. 

From  an  examination  of  200  cc.  of  this  oil,  I  note  the  fol- 
lowing additional  characteristics. 

With  the  thermometer  bulb  immersed  in  the  boiling  oil,  the 
oil  boiled  at  124'^  C,  and  with  Mr.  Warren's  condensing  apparatus, 
yielded  with  the  boiling  oil  at  200°  C,  174;  at  220*"  0.,  -250; 
at  227"^  C,  -276 ;  with  the  bath  at  200''  C,  200  cc.  yielded  77-5  cc, 
or  S8'75  per  cent  of  colorless  distillate.  The  sp.  gr.  of  this  dis- 
tillate is  •785=50*'  Baum^. 

From  my  own  examinations  of  California  oils  of  undoubted 
authenticity,  I  gather  the  following  characteristics. 

Color. — ^The  color  of  genuine  ous  is  dark  green,  when  fresh, 
with  marked  dichroism.  Three  samples  which  I  gathered  in 
May  and  June  of  last  year,  when  opened  in  Boston  about  ten 
weeks  afterwards,  appeared  of  a  dark  brownish  black,  having 
nearly  lost  their  dichroism. 

Consistence. — I  have  seen  no  oils  from  natural  outcrops  that 
could  properly  be  called  "  thin  and  mobile."  They  are  of  about 
the  consistence  of  olive  or  linseed  oil.  The  oils  from  tunnels 
when  fresh,  are  lighter  colored,  and  more  mobile  fluids. 

Odor. — The  odor  of  Southern  California  petroleums  is  pecu- 
liar;  not  as  offensive  as  those  of  Pennsylvania  and  Canada ;  but 
at  the  same  time  unlike  refined  kerosene. 

Density. — ^The  density  of  the  oil  from  the 

Cafiada  Laga  spring  is,  -  -  -  •9184=28®  B. 

Tunnel  in  **  Brea.  Cafion,"  H.  P.  Co.,  -  •9028z=26*  B. 

Pico  spring,   -----       •8832z=28-6*  B, 

Lightest  oil  examined  by  myself  from  H.  P.  Co.,         •875=30®  B, 

LightMt  oil  said  to  have  been  procured  from  the  ex- 
tremity of  a  tunnel  96  ft.  in  length,  H.  P.  Co.,      •8525=34*5  B. 
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Petroleam  springs  existed  upon  the  property  of  the  H.  P.  Co., 
prior  to  the  commencement  of  their  operations.  I  have  been 
told  that  the  oil  yielded  by  them  was  very  dense ;  lower  than 
25°  Baumd  Upon  the  property  known  as  the  Stanford  Oil 
Springs,  tunnels  are  said  to  have  yielded  oil  of  sp.  gr.  31°  Baum^, 
and  a  tunnel  upon  the  property  of  the  Wylie  Springs  Oil  Co., 
yielded  in  June  last,  oil  of  sp.  gr.  23°  Baumd  AH  of  these 
tunnels  have  been  run  since  July,  1865. 

DisUllation. — No  condensable  vapor  appeared  from  any  sam- 
ple at  100°  C. 

Pico  spring  boiled  at 174**  C. 

CafiadaLaga, 182*" 

H.  P.  Co.,  heavy,     -        -        -        -        -         -        -         182*»  " 

Pico  spring  yielded  below  the  boiling  point  of  mercury,      26'6,per  ct* 
Total  amount  of  distillate  from  the  Canada  Laga,        -        03'T5   ** 
Sp.  gr.  of  first  10  per  cent  of  distillate, 

Cafiada  Laga,        .....  -852 

Pico  spring, '806 

Tnnn^ia      j  H.  P.  Co.,  heavy,         ....  'IBS 

Tunnels,     |  h.  P  Co.!  lighli          ....  -766 

None  was  reserved  as  naphtha. 

Eeserved  as  burning  oil  sp.  gr.  •810=48^  Baum^,  by  ordinary 
fractional  distillation — 

Cafiada  Laga, 3'5  per  cent, 

Pico  spring, 13'6         " 

H.  P.  Co.,  heavy, 28-6        " 

H.  P.  Co.,  light, 36-9        « 

The  absence  of  either  very  light,  or  very  dense  oils,  is  a 
marked  peculiarity  of  the  distillate  of  Southern  California  petro- 
leums, when  they  are  treated  by  direct  heat  in  the  ormnary 
process  of  fractional  distillation.  The  lubricating  oils  range  in 
sp.gr.  from  25^-29°  Baumd 

The  odor  of  the  crude  distillate  is  pungent,  resembling  that 
of  the  crude  distillate  of  Pennsylvania  petroleum.  It  yields  read- 
ily to  treatment,  and  furnishes  a  refined  oil  of  great  transparency, 
very  free  from  color  and  of  agreeable  odor.  I  have  never  seen 
any  refined  California  petroleum  of  illuminating  power  equal  to 
the  best  refined  Pennsylvania  oil. 

The  lubricating  oils  are  of  very  low  sp.  gr.,  of  a  reddish  color, 
and  easily  rectified. 

Mr.  Warren's  condensing  apparatus,  with  the  bath  at  200^  C, 
gave  from  the 

Cafiada  Laga,l 8*5     pr.  ct,  sp.  gr.    -        -        •        '810 
Pico  springs,  18.416     "  •*         -        -        -         -800 

H.  P.  Co.,       26-08      **  **         -        .         -         -800 

A  comparison  of  the  characteristics  of  the  sample  of  petrole- 
Am.  Joux.  Sgl^Sscokd  Suies,  Vol.  ZLIU,  No.  199.^Mat,  1867. 
45 
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um  examined  by  Messrs.  Silliman,  Warren  and  Maisch,  with 
those  of  the  samples  of  Southern  California  petroleum,  examined 
by  myself,  exhibits  the  following  very  marked  and  important 
differences. 

Consistence  differing,  as  water  and  olive  oil. 

The  odor  of  one  is  strikingly  similar  to  that  of  refined  Penn- 
sylvania petroleum ;  that  of  the  others  without  resemblance 
thereto,  and  peculiar  though  not  offensive. 

The  density  of  the  one  is  020=5^  Baum^,  lighter  than  any 
oil  that  could  possibly  have  been  procured  in  that  region  prior 
to  July,  1865. 

The  boiling  point  of  the  one  is  50°  C.  below,  and  the  sp.  gr. 
of  1st  10  per  cent  of  distillate  from  the  same  is  *050  below  that 
of  the  other. 

The  absence  of  light  oils,  that  could  be  classed  as  naphtha. 

The  per-centage  yield  of  burning  oil  of  the  same  grade  is 
41-6  per  cent  more  in  the  one  than  in  the  other.  The  odor  of 
the  crude  distillate  of  the  one  is  agreeable,  that  of  the  other 
pungent.  The  illuminating  oib  of  the  one  are  of  superior  qual- 
ity, those  of  the  other  are  not  above  the  average. 

One  yields  of  light  oils,  not  condensed  at  a  temperature  of 
200°  C,  88-75  per  cent,  of  sp.  gr.,  -785;  the  others  yield  only 
from  11-5  to  18416  per  cent,  of  a  sp.  gr.  from  -800  to  -810. 

These  differences  all  point  to  the  falsification  of  the  oil  exam- 
ined by  those  gentlemen,  by  admixture  of  light  oil.  It  is 
further  proved  by  the  fact,  that  the  lightest  oils  obtained  from  the 
sample  furnishea  them  are  identical  in  sp.  gr.  with  the  lightest 
contained  in  refined  Pennsylvania  petroleum ;  hj  the  ease  with 
which  the  burning  oils  are  rectified,  and  by  their  superior  illu- 
minating qualities.  Finally,  their  partial  California  origin  is 
proved  by  the  low  sp.  gr.  of  the  lubricating  oils ;  by  their  peculiar 
red  color,  and  the  aosence  of  paraffine. 

The  following  remarkable  coincidences  seem  to  indicate  that 
the  falsification  consisted  in  the  addition  of  an  equal  portion  of 
refined  Pennsylvania  oil  of  sp.  gr.  48°  Baum^  ='810,  to  crude 
oil  from  the  Caiiada  Laga  spring.  I  tested  four  different  sam- 
ples of  illuminating  oil  purchased  in  San  Buena  Ventura  by  the 
Cal.  Pet.  Co.  The  sp.  gr.  of  each  of  them  was  810 ;  and  I  was 
told  that  the  larger  portion  of  the  illuminating  oil  sold  on  the 
Pacific  coast,  is  of  that  density.  The  sp.  gr.  of  the  CaBada 
Laga  oil  is  -918,  which  added  to  '810  ana  the  sum  divided  by 
two,  equals  *864  as  the  average  density ;  '864  is  the  sp.  gr.  of 
the  oil  examined  by  Mr.  Warren. 

I  obtained  by  ordinary  distillation  from  the  Cafiada  Laga  oil 
8-5  per  cent  of  distillate,  of  sp.  gr.  43°  B.='810.  The  results 
obtained  by  Mr.  Warren  were  equivalent  to  about  55  per  cent 
of  the  same  grade.    This  slight  increase  is  a  natural  result  of 
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the  distillation  of  a  mixture  of  light  and  heavy  oils,  and  is  also 
due  to  the  superiority  of  the  results  given  by  Mr.  Warren's  pro- 
cess over  those  obtained  by  ordinary  fractional  distillation. 

Prof.  Silliman  notices  the  &ct  that  when  485  cc.  were  distilled 
from  1000  cc.,  the  mercury  suddenly  arose  from  320**  to  870°  0. 
This  remarkable  phenomenon  clearly  indicates  that  when  nearly 
500  cc.  or  50  per  cent  had  passed  into  vapor,  486  cc.  of  which 
had  passed  into  the  receiver,  the  more  dense  oils'  remaining  in 
the  retort  required  a  higher  degree  of  heat  for  their  distillation. 
This  phenomenon  woula  no  doubt  be  observed,  during  the  distil- 
lation of  a  mixture  of  equal  parts  of  refined  Pennsylvania  pe- 
troleum, and  a  dense  oil  like  that  of  the  CaHada  Laga,  yieldmg 
a  distillate,  90  per  cent  of  which  distills  at  a  temperature  at  or 
above  the  boiling  point  of  mercury. 

It  will  also  be  observed,  that  by  Warren^s  process  the  Oafiada 
Laga  oil  yields  11-5  per  cent  of  sp.  gr.  -810  or  48°  B,  and  that 
by  the  same  process  the  oil  examined  by  him  yielded  about  55 
per  cent  of  toe  same  grade,  or  50  per  cent  plus  5  per  cent.  I 
obtained  by  the  ordinary  process  98*75  per  cent  of  distillate,  a 
very  large  amount,  the  loss  being  6*25  per  cent.  Prof.  Silliman 
obtained  96  per  cent,  or  50  per  cent  plus  46  per  cent,  the  loss 
being  4  per  cent,  or  a  little  more  than  half  that  which  I  experi- 
enced. However  these  are  mere  coincidences,  striking  though 
they  may  be. 

The  foregoing  details  have  been  gathered  from  the  results  of 
a  laiqge  number  of  experiments,  made  both  in  California  and  in 
the  Eastern  states,  for  the  purpose  of  ascertaining  the  commer- 
cial value  of  California  bitumens.  They  are  oflfered  for  the  pur- 
pose of  correcting,  what  I  am  confident  is  an  error,  and  to  as- 
sist in  the  dissemination  of  reliable  information  respecting  Cali- 
fornia Petroleums. 

PkOYldance,  R.  J.,  March  6tli,  1861 


Abt.  XXXIX. — Contributions  from  the  Sheffield  Laboratory  of 
Tale  College.— XIV.  On  Kaolinite  and  Pholerite;  by  S.  W. 
Johnson  and  John  M.  Blake. 

The  study  of  certain  minerals  termed  pholerite,  nacrite,  stein- 
mark,  and  kaolin,  leads  to  the  conclusion  that  a  number  of  sub- 
stances which  are  included  under  these  various  desi^ations 
must  be  classed  together  and  constituted  into  a  mineral  species 
in  virtue  of  possessing  chemical  and  physical  properties  which 
admit  of  precise  definition.  This  species  must  have  a  new  or 
unappropriated  name,  and  we  propose  for  it  that  of  Kaolinite, 
in  allusion  to  the  material  which  furnishes  it  most  commonly- 
and  abundantly. 


Digitized  by 


Google 


852    Messrs.  Johnson  and  Blake  on  Kaotinite  and  PhokrUe. 

The  cbemical  compcNsition  of  this  mineral  was  first  dedaced 
by  Forchhammer  from  the  analysis  of  a  number  of  kaolins.  It 
is  represented  by  the  formula  ^gisXleft,  or  by  «8iSl2fi.  The 
per  cent  proportions  vary  considerably  according  to  the  atomic 
weights  employed  in  the  calculation.  In  the  taole  that  follows, 
p.  358,  are  given  the  percentages  reckoned  on  the  atomic  weights 
adopted  by  Gmelin  (Handbook,  English  ed.),  by  Bammelsberg 
{Handbucn  d.  Mineralchemie),  and  by  Fresenius  (Quantitative 
Analysis,  4th  ed.). 

Of  the  substances  which  have  come  under  our  notice,  having 
the  above  composition,  the  most  striking  is  the  so-called  nacrite, 
from  the  Einigkeit  mine  at  Brand,  near  Freiberg,  Saxony.  It 
is  described  by  Breithaupt  (Berg.  u.  Hiit.  Zeit,  No.  40,  1866)  as 
occurring  "  in  snow-white  or  yellowish  six-sided  tabular  crystals 
in  fan-shaped  or  reniform  aggregates,  and  having  pearly  luster 
passing  into  adamantine.  Sp.  gr.  2 '68."  The  analysis  of  this 
mineral  made  by  Richard  Miiller  appeared  in  Dana's  9th  Sup- 
plement, and  is  quoted  below. 

DesCloizeaux,  in  the  Supplement  to  his  Manuel  de  Min^ralo- 
gie,  p.  549,  remarks  concerning  this  mineral  as  follows:  "There 
has  been  recently  discovered  in  Saxony  a  pholerite,  at  first  called 
nacrite^  which  occurs  in  large  macled  hexagonal  plates.  These 
plates  are  composed  of  six  triangular  sectors,  whose  boundaries, 
though  quite  vague,  nevertheless  give  indications  of  composition 
parallel  to  the  faces  of  a  right  rhombic  prism  approximating  the 
angles  120°  and  60°.  They  cleave  easily  in  the  direction  of  the 
base  of  this  prism ;  their  interior  structure  is  fibrous,  and  their 
surfaces  are  slightly  undulated.  Notwithstanding  the  plates  are 
transparent  when  sufficiently  thin,  their  action  on  a  polarized 
beam  of  parallel  rays  is  very  irregular.  In  convergent  light 
there  are  seen  iir  each  sector  the  hyperbolas  which  indicate  two 
diverging  optical  axes  whose  plane  is  normal  to  the  side  situated 
upon  the  hexagonal  contour  and  is  consequently  parallel  to  the 
principal  diagonal  of  the  base  of  the  fundamental  prism.  The 
bisectrix  is  negative  and  evidently  normal  to  the  plane  of  cleav- 
age. The  dispersion  of  the  axes  is  feeble:  at  46°  from  the 
plane  of  polarization  it  is  shown  by  the  symmetrical  distribu- 
tion of  the  colors  about  the  two  hyperbolas,  and  the  separation 
of  the  axes  is  greater  for  the  red  rays  than  for  the  violet,"  &c. 

Our  observations,  made  on  a  specimen  in  the  cabinet  of  Pro- 
fessor Brush,  are  as  follows.  The  crystals  occur  in  hemispheri- 
cal groups  of  about  4  mm.  in  diameter.  These  groups  have  a 
radiated  structure,  as  is  evident  from  their  cleaving  into  quite 
thin  wedge-shaped  laminae.  The  laminae  themselves  appear  to 
have  a  rs^iate  structure  at  right  angles  to  that  indicated  by  the 
•cleavage,  for,  when  viewed  by  polarized  light,  dark  shades  of 
color  branch  out  irregularly  firom  near  the  center  of  the  thin 
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edge  of  the  wedge,  and  these  rotate  with  considerable  uniformity 
as  the  plane  of  polarization  is  changed.  When  magnified,  the 
surfaces  of  the  laminae  are  seen  to  be  striated  in. three  directions. 
These  strias  intersect  at  angles  of  60^  and  120°.  The  micro- 
scopic structure  under  polarized  light  gives  evidence  that  the 
ultimate  plates  of  these  groups  are  twin  or  compound  crystals. 
In  a  section  ground  thin,  parallel  to  the  cleavage  direction,  crys- 
tals were  seen  superposed,  the  outline  of  one  corresponding  to 
the  striae  of  another,  while,  optically,  they  did  not  correspond. 
The  portions  of  crystals  thus  distinguished  by  polarized  light, 
were  often  «longat^  three  or  four  diameters,  and  this  elongation 
had  the  same  relation  to  the  plane  of  polarization  as  observed 
in  the  mineral  from  Summit  Hill  to  be  described  presently. 
Sections  of  the  groups  often  give  an  approximately  hexagonal 
outline.  The  plates  of  this  mineral  are  flexible,  non-elastic,  and 
have  a  soft,  soapy  feel. 

The  white  pearly  luster  of  the  "  nacrite"  appears  to  be  due  to 
strata  of  air  included  between  the  separate  crystalline  plates 
composing  a  mass.  It,  as  well  as  the  crystals  presently  to  be 
noticed  from  Summit  Hill,  exhibits  the  colors  of  pearl.  This 
can  be  sewi  under  the  microscope  by  reflected  light.  If  perpen- 
dicular illumination  be  not  used,  an  oblique  position  of  a  plate 
on  the  slide  is  most  £Eivorable  to  reflect  the  lignt  into  the  instru- 
ment and  bring  out  the  color.  This  iridescence  may  be  due 
either  to  the  fine  striae  upon  the  crystal  or  to  the  colors  of  thin 
plates  of  eleavage.  As  a  comparative  test,  quite  thin  blown 
^lass,  when  crushed  into  a  mass,  was  found  to  give  the  pearly 
fuster  perfectly,  without  at  the  same  time  exhibiting  color ;  while 
the  thinnest  glass  in  the  same  condition  showed  bK>th  in  a  high 
degree. 

A  second  substance  in  possession  of  Prof.  Brash  was  received 
firom  Prof  W.  T.  Roepper,  of  Bethlehem,  Pa.,  and  was  found  in 
a  cavity  in  a  coal  seam  at  Summit  Hill,  Carbon  Co.,  Pa.    It 
bore  the  label  Pholerite.    It  is  a  brown  scaly  powder,  which  on 
digestion  in  hydrochloric  acid  gives  up  oxya  of  iron  to  that  sol- 
vent and  becomes  nearly  white.    It  has  a 
pearly  luster  and  soapy  feel.     Magnified 
fifty  diameters,  the  substance  appears  made 
up,  for  the  most  part,  of  well  aefined  crys- 
talline plates.     The  average  size  of  the 
plates  is  *003  of  an  inch,  the  largest  are 
•005  of  an  inch  in  breadth ;  they  are  in 
general  extremely  thin.     They  have,  as 
nearly  as  the  mode  of  measurement  em- 
ployed would  show,  the  angles  of  perfect 
hexagons,  120°  (see  figure).    The  method  KaoUnha—scaitaoodiwM.^ 
used  was  to  draw  them  upon  paper  under  the  camera  luddai 
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with  the  aid  of  a  straight  edge,  to  a  scale  of  650  diameters,  and 
to  measure  the  angles  of  the  drawings  with  the  hand  goniometer. 
Many  of  these  tables  are  elongated  in  a  direction  parallel  to  one 
of  the  sides  of  the  hexagon,  sometimes  to  two  diameters.  They 
are  striated,  and  the  principal  striae  concur  with  this  elongation. 
Besides  these  extremely  thin  and  isolated  hexagonal  plates, 
the  substance  contains  prismatic  aggregates  of  similar  plates. 
These  aggregates  have  all  degrees  of  thickness,  amounting  in 
some  instances  to  *003  of  an  inch.  Some  of  them  are  obviously 
homogeneous  crystals,  composed  of  closely  parallel  laminae  per- 
fectly resembling  in  their  aspect  prisms  of  mica.  When  viewed 
laterally  they  are  often  quite  transparent  and  have  deep  trans- 
verse striae,  which  indicate  perfect  basal  cleavage.  In  other 
cases  the  structure  of  these  prisms  is  less  compact  and  symmet- 
rical ;  the  plates  being  loosely  combined  and  somewhat  separated 
from  each  other  on  one  side  of  the  prism. 

The  longer  tables,  when  seen  in  polarized  light,  cease  to  show 
a  difference  of  shade  on  the  field,  or  of  tint  wim  the  use  of  selen* 
ite,  when  the  plane  of  polarization  of  the  analyzer  is  parallel 
with  or  at  right  angles  to  the  axis  of  elongation.  The  same  oc- 
curred with  crystals  on  edge,  when  the  plane  of  polarization 
was  perpendicular  or  parallel  to  the  cleavage  plane. 

The  thicker  plates,  when  not  in  the  positions  just  mentioned, 
liave  very  evident  effect  on  the  polarized  beam.  This  indicates 
A  considerable  separation  of  the  optical  axes.  Like  the  laminae 
of  ''  nacrite,"  the  crystals  of  this  substance  exhibit,  when  prop 
erly  illuminated,  the  colors  of  pearl.  When  ignited,  the  sub- 
stance is  seen  to  increase  in  bulk,  and  the  microscope  shows  this 
to  be  the  result  of  the  exfoliation  of  the  crystals  due  to  the  ex- 
pulsion of  their  water  of  combination.  This  mineral  differs 
from  the  so-called  "  nacrite"  in  not  being  macled.  Some  frag- 
ments from  the  exterior  of  the  groups  of  nacrite  crystals  resem- 
ble this  "pholerite"  closely,  showing  evident  hexagonal  outlines 
and  striae  with  the  angles  120^  and  60^.  We  found  the  specific 
gravity  of  the  purified  mineral  to  be  2*69.  An  analysis  made 
on  442  milligrams  by  fusion  with  carbonate  of  soda  gave  the 
following  results : 

Silica,         -  ...  -  46*93 

Alumina,  and  trace  of  oxyd  of  iron,  -  30*81 

Water,       -  -  -  -  .  1402 

99-76 

The  substance  described  as  pholerite  by  Dr.  F.  A.  Genth  (this 
Jour.,  [2],  xxviii,  251)  is  of  similar  character  and  occurrence. 
It  was  found  in  coal  mines  at  Tamaqua,  Pa.,  in  scales  of  a  vel- 
lowish  white  color,  which  became  white  on  treatment  with  dilate 
hydrochloric  acid,  and  at  Pottsville,  Pa»,  in  snow-white  scales  of 
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a  pearly  luster.  Dr.  Gtenth  remarks  that  under  the  microscope 
the  scales  appear  to  be  clinorhombic.  His  analysis  of  this  sud- 
stance,  after  purification  by  hydrochloric  acid,  is  given  below. 

The  first  mention  of  a  crystalline  substance  with  the  compo- 
sition  of  Forchhammer's  kaolin  that  we  have  been  able  to  find 
is  by  Wdhler,  who  describes,  under  the  name  steinmark,  a  pale 
yellow  coherent  mass  which  is  converted  by  dilute  hydrochloric 
acid,  with  solution  of  a  little  oxyd  of  iron,  into  a  wliite  shining 
powder.  (Ann.  d.  Oh.  u.  Ph.,  Ixxx,  122.)  With  help  of  a  lens, 
Wohler  found  it  to  consist  of  "shining  lamina,  which,  when 
magnified  200  diameters,  were  seen  to  be  transparent  and  to 
consist  in  part  of  rhomboidal  tables.  Before  treatment  with 
dilate  hydrochloric  acid  the  mass  had  an  earthy  fracture  which 
assumed  luster  by  rubbing,  an  unctuous  feel,  and  adhered 
strongly  to  the  tongue.  Sp.  gr.  2'6."  The  locality  was  Schneck- 
enstein,  Saxony.  The  analysis  by  Prof  W.  S.  Clark,  now  of 
Amherst  College,  is  given  below. 

In  response  to  our  application,  Prof.  Clark  has  kindly  fevored 
lis  with  a  fragment  of  this  substance.  We  observed  that  it  re- 
quires to  be  acted  on  with  hot  concentrated  hydrochloric  acid 
for  some  time  before  falling  to  a  white  powder.  Microscopic 
examination  of  the  substance  thus  purified  confirmed  our  antici- 
pation of  its  close  physical  resemblance  to  the  minerals  already 
noticed.  It  consists  of  plates  and  bundles  of  plates,  the  largest 
being  '001  of  an  inch  or  less  in  breadth,  and  when  sufficiently 
magnified  has  a  great  similarity  to  the  kaolinite  from  Summit 
HilL  The  angles  of  the  plates,  as  well  as  of  the  strisB  which 
they  exhibit^  approximate  120"^.  Under  a  high  power  the  striae 
are  seen  to  be  formed  by  the  edges  of  superposea  and  conform- 
able plates ;  some  loosely  aggregated  bundles  resembled  those  to 
be  noticed  presently,  as  occurring  in  the  kaolinite  from  near 
Richmond,  V  a.    [See  note  on  a  subsequent  page.] 

In  1859,  Knop  analyzed  a  mineral  of  the  same  composition 
from  Zeisigwald  near  Chemnitz,  consisting  of  microscopic  sharp 
rhombic  plates.     (Jahresbericht  der  Chem.,  1859,  p.  789.) 

Stolba  has  also  published  an  analysis  (see  below)  of  a  sub- 
stance occurring  in  the  coal  mines  of  Schlan,  Bohemia,  in  the 
form  of  brilliant  white  scales,  which  is  obviously  kaolinite. 
(Jour,  fur  prakt.  Ch.,  xciv,  116.) 

In  his  Manuel  de  Min^ralogie,  DesCloizeaux,  in  describing 
pholerite,  remarks,  p.  190 :  "  a  varietv  from  Lodfeve,  in  some- 
what contorted  scales,  exhibits  under  the  polarizing  microscope, 
indications  of  two  quite  divergent  systems  of  axes,  of  which  the 
negative  bisectrix  is  almost  normal  to  the  plane  of  the  laminas; 
the  interior  structure  otherwise  appears  hignlj  irregular."  This 
**  variety  "  is  the  mineral  analyzed  by  Pisani  from  the  same  lo- 
cality (Comptes  RenduB,  liii,  1072,  also  Dana's  10th  Supplement), 
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and  the  words  of  BesCloizeaux,  above  quoted,  appear  to  be  the 
first  recorded  optical  observations  on  kaolinite.  risani's  analysis 
is  ^ven  in  the  subjoined  table. 

Kaolin  is  described  by  nearly  all  writers  as  an  opake  amor- 
phous substance.  Some  have,  mentioned  it  to  contain  minute 
transparent  plates,  but'have  supposed  them  to  be  sheets  of  mica 
or  other  admixture.  We  have  examined  microscopically  twenty 
specimens  of  kaolin,  pipe-  and  fire-clay.  Most  of  these  are  of 
unknown  origin.  In  them  all  is  found  a  greater  or  less  propor- 
tion of  transparent  plates,  and  in  the  most  of  them  these  plates 
are  abundant,  evidently  constituting  the  bulk  of  the  substance. 
The  kaolin  from  Diendorf  (Bodenmais),  Bavaria,  is  perhaps  the 
most  finely  divided  of  all  the  white  clays  we  have  studied. 
When  dusted  dry  upon  a  glass  slide  it  appears  to  consist  chiefly 
of  masses  of  a  white  substance  that  are  opake  or  nearly  so  in 
transmitted  light,  but,  when  fully  illuminated  above  and  below, 
have  the  translucent  aspect  of  snow  in  the  lump.  Interspersed 
among  these  masses  may  be  seen  extremely  minute  transparent 
plates  of  irregular  rounded  outline.  When  brought  into  water 
the  masses  are  almost  entirely  resolved  into  similar  transparent 

Elates,  most  of  which  are  not  more  than  0001  of  an  inch  in 
readtk  This  description  applies  to  all  the  finer  plastic  clays. 
Even  the  dark-colored  Stourbridge  clay  is  made  up  m  large  part 
of  transparent  laminsB,  as  is  a  compact  sedimentary  orownish-gray 
pipe-clay  from  Table  mountain,  Tuolumne  Co.,  Cal.  The  same 
IS  true  of  the  blue  fire-clay  from  Mt  Savage,  Md.,  the  white 
clays  of  Brandon,  Vt.,  Perth  Amboy,  N.  J.,  Beading,  Pa.,  Ches- 
ter Co.,  Pa.,  Long  Island,  and  various  other  white  and  colored 
clays  from  unknown  localities.  On  several  specimens  of  kaolin, 
^especially  on  one  collected  at  one  of  the  hematite  mines  at  Beek- 
mann,  N.  Y.,  we  have  observed  pearly  glistening  surfaces  on  the 
interior  of  cavities.  Viewed  in  reflected  light,  by  the  micro- 
scope, these  surfaces  were  seen  to  be  covered  with  minute  scaly 
crystals,  or  crystalline  aggregates,  which,  however,  revealed  no 
regular  outlines. 

A  white,  pulverulent  substance,  having  much  the  appearance 
of  powdered  starch  or  wheat  flour,  found  near  Richmond,  Va., 
was  recently  analyzed  by  Mr.  Burton  in  the  Sheffield  Laboratory. 
Its  composition  agrees  with  Forchhammer's  formula  (see  below), 
and  under  the  microscope  it  is  seen  to  be  made  up  for  the  most 
part  of  transparent  plates  '001  of  an  inch  or  less  in  breadth,  and 
of  prismoidai  bundles,  obviously  composed  of  loosely  aggregated 

?lates,  similar  to  those  found  in  the  kaolinite  from  Summit  HilL 
'hese  bundles  are  usually  curved,  and  their  length  is  often  sev- 
eral times  greater  than  their  breadth.  The  bundles  are  fan- 
shaped  in  some  instances,  and  the  plates  are  rarely  parallel  to 
each  other.    The  edges  of  these  bundles  are  frequently  presented 
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and  in  this  position  they  have  the  greatest  effect  anon  polarized 
light.  They  have  least  influence  on  the  polarizea  beam  when 
the  plane  of  polarization  is  perpendicular  or  parallel  to  the  plates 
in  this  position.  The  separate  plates  are  of  broken  and  irregular 
outline.    Grains  of  quartz  are  intermingled. 

In  four  other  specimens  of  kaolin  from  unknown  (probably 
European)  localities,  similar  prismatic  bundles  were  observed* 
The  Dundles  were  usually  curved  and  irregular;  in  some  in- 
stances their  length  was  iour  or  five  times  their  breadth.  One 
of  these  four  kaolins  contained  hexagonal  plates  that  could  be 
made  out  with  ease  under  a  one-fourth  inch  objective.  Two 
others,  when  rubbed  between  the  fingers,  assumed  a  distinct 
pearly  luster ;  and  after  this  treatment,  by  which  the  prismatic 
crystals  were  broken  up,  microscopic  examination  revealed 
abundance  of  hexagonal  plates. 

Prof.  Brush  has  called  our  attention  to  a  specimen  of  fluor 
from  Zinnwald  on  which  occurs  a  white  powdery  substance 
that  passes  for  kaolin.  It  consists  entirely  of  perfectly  definite 
hexagonal  tables  averaging  *0005  of  an  inch  in  diameter,  which 
are  usually  thin  but  sometimes  are  aggregated  into  short  prisms. 

The  kaolin,  pseudomorphous  after  prosopite,  from  Altenberg, 
Saxony,  the  analysis  of  which  by  Richter  (Pogg.,  xc,  316)  is 
given  below,  though  compact  in  texture,  is  found  by  microscopic 
examination  to  be  made  up  also  of  hexagonal  plates  and  bun- 
dles of  plates. 

The  plasticity  of  clay  is  a  physical  character,  and  appears  to 
have  a  close  connection  with  the  fineness  of  the  particles.  The 
kaolinite  of  Summit  Hill,  consisting  chiefly  of  crystal-plates  av- 
eraging 003  of  an  inch  in  diameter,  is  destitute  of  this  quality. 
The  nearly  pure  kaolinite  from  Bichmond,  Ya.,  occurring  mostly 
in  bundles  of  much  smaller  dimensions,  the  largest  being  but 
*001  of  an  inch  in  diameter,  is  scarcely  plastic.  The  four  kao- 
lins of  unknown  origin  which  we  have  described  as  also  consist- 
ing largely  of  prismoid  crystals  are  scarcely  plastic,  though 
when  rubbed  between  the  fingers  they  become  more  soapv  to 
the  feel.  So  too  the  crystallized  kaolinite  accompanying  fluor 
from  Zinnwald  is  a  scarcely  coherent  unplastic  substance. 

The  more  finely  divided  fire-clay  from  Long  Island,  is  more 
"  fiit,"  while  the  feodenmais  porcelain  earth  and  other  clays,  in 
which  the  bundles  are  absent  and  the  plates  are  extremely  small, 
are  highly  plastic.  So,  too,  the  Summit  Hill  crystals,  when  tritu- 
rated in  an  agate  mortar,  yield  a  powder  which,  when  breathed 
upon,  acquires  the  argillaceous  odor,  under  the  microscope  per^ 
feetly  resembles  the  finer  kaolins,  and  in  the  wet  state  is  nighly 
plastic  and  sticky. 

Sommaruga  has  published  analyses  of  two  Passau  kaolins^ 
Am.  Joux.  Soi.— Sbgovi)  Sseibs,  Vol.  XLIII«  No.  139.— Mat,  1867. 
46 
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employed  in  the  imperial  porcelain  manQfactore  at  Vienna,  one 
of  which  IB  "fat"  and  the  other  "short."  The  composition  of 
the  two  is  almost  identical  (see  Chem.  Centralblatt,  1866,  p.  268), 
and  the  different  degree  of  plasticity  is  thus  evidently  connected 
with  their  state  of  division. 

It  is  possible  also  that  the  plasticity  of  a  clay  is  related  to  the 
form  ot  the  plates  of  kaolinite,  perhaps  to  their  thickness,  but 
this  is  a  subject  that  requires  farther  investigation.  Our  obser- 
vations indicate  that  the  impurer  sedimentary  clays  are  the  most 
Elastic.  Some  of  these  are  perhaps  not  so  fine  as  "shorter" 
aolins.  The  plasticity  may  be,  therefore,  in  part  due  to  the 
imparities. 

In  the  subjoined  table  are  given  the  analyses  of  various  crys- 
tallized kaolinites  which  have  been  previously  referred  to. 

Analyses  of  crystallized  Kaolinite, 

Si       Si       ft   ^«'*^ 


KM>linite(Nfterite),Freibeiv,SazonT»&Mun6r»  4*7-74  S9*4S  14-07 

**         (Pbolerite),  Summit  Hill,  Pa.,  S.  W.  JohnaoQ,  46-93  8981  1402  .... 

(       **      ),Tamaqua.Fa,F.A.G€nth,  4«'98  89-65  18*69  0-17 

(KaoliD),  Richmond,  Va^  B.  S.  Burton,  48-66*  86-61  1288  2-96 

••         (Stoinmark),  SchneekeosteiD,  Saxony,  W.  & 

Clark,  46-76  86-69  1842  0-94 

"         (Kaolin),  Zeisigwald,  Sax^  A.  Enop,  49-91  86-28  14-86f  .... 

••  (    "     VAltenberg,      «      R.Rlchter,  46-68  89-89  18-70  0-60 

**         (Pholerite),  Lod^re,  France,  Pieaai,  4700  89-40  14-40  .... 

**         (       **       ),  Schlan,  Bohemia,  Stolba,  47-98  86-78  1629  .... 

Calculation  after Gmelin(Si=16, 21=18-7) requires,    4719  89-12  18-69  .... 
«             "     Rammelaberg  (3i=14-8,  Sls:18-68) 

requires,  47-06  89-21  18*74  .... 

«     FreMiuuB(I>nma8)(Si=14,Sbsl8-76) 

requu^,  46*88  89*76  18*90  .... 

We  find  more  than  thirty  analyses  of  days,  kaolins,  and 
steinmarks,  which  obviously  agree  with  the  formula  above 
given.  Some  of  these  analyses  appear  to  have  been  made  on 
the  kaolin  as  it  occurs  in  nature ;  others,  however,  were  made 
on  the  washed  kaolin  as  prepared  for  the  porcelain  manufacture; 
and  in  still  other  cases,  as  in  Forchhammer's  investigations,  the 
clay  was  first  exhausted  with  hydrochloric  acid  and  tne  analysis 
was  performed  on  the  residue,  allowance  being  made  for  quartz 
and  substances  insoluble  in  sulphuric  acid. 

It  is  obvious  then  that  the  basis  of  many  kaolins  and  clays  is 
a  soft,  white,  transparent,  infusible  mineral,  which  crystallizes 
in  forms  probably  belonging  to  the  trimetric  system,  has  a  den- 
sity of  2'6,  when  crystallized  has  usually  a  pearly  luster,  is  in- 
soluble in  dilute  hydrochloric  acid,  and  in  most  of  its  forms  is 
difficultly  decompdised  by  hot  concentrated  hydrochloric  acid, 
but  is  resolvable  by  hot  oil  of  vitriol  and  dissolves  completely 
in  strong  solutions  of  caustic  alkalies.    In  chemical  composition 

*  Jneluding  tome  quarts.  f  Bydtflbrenoe. 
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it  agrees  with  the  formula  deduced  by  Forchhamm'er  from  hid 
analvBes  of  porcelain  days,  viz.,   sSl  4Si  d£[. 

This  substance  is  not  the  naerite  of  Yauquelin  or  Thomson, 
which  contained  at  the  most  but  one  per  cent  of  water.  It  is 
not  the  pholerite  of  Guillemin,  as  we  shall  presently  see.  The 
old  terms  kaolin,  steinmark  and  lithomarge  have  been  so  loosely 
applied  that  they  do  not  define  it 

The  massive  yellow  steinmark  from  Bochlitz  has  the  compo- 
sition of  kaolinite,  but  with  a  portion  of  the  alumina  replaced 
by  sesquioxyd  of  iron.  Elaproth's  analysis  (Chemische  Ab* 
handlungen,  vi,  287)  is  as  follows: 


Silica, 

45*25 

Alumina, 

36*50 

Sesquioxyd  of  iron,  - 

2-76 

Water, 

1400 

Potash, 

trace. 

98*50 

Digested  in  hot  concentrated  hydrochloric  acid  it  is  scarcely 
acted  upon,  but  retains  its  jellow  color  without  falling  to  pow- 
der, as  we  have  observed  with  a  specimen  in  Professor  Brush's 
cabinet. 

The  steinmark  from  Buchberg,  analyzed  by  Zellner,  that  from 
Rumoelsberg  examined  by  Bammel8l)erg  (Bamm.  Handbuch,  p. 
676),T;hat  from  Saszka  analyzed  by  v.  Hauer  (Jahresbericht  der 
Chem.,  1856,  860),  and  the  severite  of  the  latter  (Bamm.,  Hand- 
bttch,  p.  1012),  are  evidently  impure  indurated  kaolinite.* 

Brongniart  and  Malaguti  have  mvestigated  a  large  number  of 
kaolins,  and  some  of  the  results  of  their  analyses  have  led  to 
the  adoption  of  the  formula  Si  Sisfi  (or  2Su9i4£[).  But  of  the 
81  analyses  by  B.  and  M.  but  four  agree  to  the  above  formulae 
within  1  per  cent  of  silica,  but  six  within  2  per  cent,  and  but 
nine  witlun  8  per  cent.  (See  Dana's  Min.,  4th  ed.,  vol.  ii,  pp. 
249-60.) 

Furthermore,  the  data  from  which  this  formula  has  been  pro- 
posed, were  not  derived  from  the  original  analyses  of  the  clay,  but 
m>m  these  analyses  "corrected"  by  deducting  from  the  total 
silica  (exclusive  of  quartz),  the  loss  suffered  by  boiling  the  kao* 

» 

*  Hallojeite  cannot  be  confounded  with  kaolinite  although  it  is  another  hydrate 
of  the  same  silicate  of  alumina  that  exists  in  the  latter.  Its  formula  Is  4Si  sSl 
12^  or  i&i  SA  4£L  The  specimens  of  this  mineral  from  Guatequ6  analvced  bj 
Boussin^ult,  and  those  from  Houscha  and  Anglar  examined  by  ^rthier,  lost  one- 
half  their  water  (8-9  per  cent)  on  drying  at  212°,  and  thus  acquired  the  formula  of 
kaolinite.  It  cannot  be  assumed  that  this  loss  was  due  to  hygroscopic  water,  for 
many  substanoes  when  dried  at  212^,  or  below  that  temperature,  loee  a  part  or  all 
their  ciystal  water.  Thus  selenite  loses  about  three-fourths  of  its  water  at  212^. 
The  quantity  is  npt,  however,  definite.  Halloysite  is  of  much  inferior  density 
(tp.  gr.8=:i)  to  kaolinite,  is  more  easilj  decomposable  by  adds,  and  is  without  doubt 
a  fairly  characteriied  spedes. 
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lin  for  one  and  a  half  minutes  with  a  five  per  cent  solutioD  of 
caustic  potash,  this  loss  being  assumed  to  be  accidental  hydrated 
silica.  This  mode  of  correction  is  obviously  of  no  value.  On 
the  one  hand,  the  caustic  potash  might  dissolve  the  kaoliniie 
itself  from  the  more  finely  divided  specimens.  Berthier  and 
Bammelsberg  have  both  observed  the  solution  of  kaolin  in 
fitrong  potash  ley.  On  the  other  hand,  treatment  for  so  short  a 
time  would  scarcely  suffice  to  remove  all  the  free  silica  torn  a 
kaolin  that  contains  a  large  proportion  of  that  substance,  if  our 
andytical  experience  enable  us  to  judge.  Again,  the  analyses 
appear  to  have  been  intended  in  the  first  place  for  technical  pur- 
poses, and  were  made,  not  on  specimens  selected  with  reference 
to  their  purity,  but  on  the  clays  in  bulk  employed  in  the  porce- 
lain manufacture.  It  is  plain  that  they  are  not  adapted  to  throw 
light  on  the  chemical  composition  of  the  basis  of  kaolin.  Least 
of  all  do  they  give  evidence  of  the  existence  of  the  compound 
5l5i2fi  in  the  generality  of  clays. 

We  have  been  able  to  find  but  two  analyses  of  kaolin  made 
by  Forchhammer's  method  that  lead  to  this  formula.  On  the 
other  hand,  eighteen  of  Malaguti's  uncorrected  analyses  agree 
with  Forchhammer's  formula,  and  eight  of  them  as  closely  as 
those  of  the  crystallized  varieties  whose  composition  is  given  in 
our  table  above.  It  would  be  strange  if,  out  of  all  the  kaolins 
that  have  been  studied  some  should  not  be  nearly  pure,  except 
so  far  as  containing  fraCTaents  of  auartz  and  other  minerals  in- 
soluble in  sulphuric  acid.  We  fina  thirtv  kaolins  agreeing  with 
Forchhammers  formula  and  but  two  with  Malaguti's. 

The  composition  of  the  base  of  a  material  so  heterogeneous 
as  kaolin  is  likely  to  be,  cannot  in  any  case  be  deduced  from 
analyses  made  on  material  not  evidently  pure,  no  matter  how 
numerous  they  may  be.  But  the  fact  that  the  composition  of  a 
substance  whose  purity  cannot  be  ascertained  by  mechanical  or 
optical  meansi,  agrees  with  that  of  another  of  like  origin  and  oc- 
currence seen  to  be  homogeneous  by  the  help  of  the  microscope 
is  demonstration  that  the  first  is  unmixed  with  foreign  matters. 

PAo2mfe.— That  other  crystallized  hydrous  silicates  of  alumina, 
infusible,  insoluble  in  hydrochloric  but  decomposable  by  sul- 
phuric acid,  may  exist  in  clays  or  may  form  the  basis  of  dajs 
IS  not  at  all  improbable.  In  1825  Guillemin  first  described,  under 
the  name  pholerite,  a  pure  white,  pearly  substance,  occurring  in 
the  form  oi  small  convex  scales,  soft  and  friable  to  the  touch, 
adherent  to  the  tongue,  and  giving  with  water  a  plastic  maaa. 
^Ann.  des  Mines,  xi,  489.) 

In  1861  Prof.  J.  L.  Smith  published  a&alysea  of  two  minerala^ 
one  from  Nf^os,  associated  with  emervlite,  and  another  fit>m 
Schemnitz,  associated  with  diaspore,  which  he  considered  iden- 
jtical  in  composition  with  pholente.   (This  Journal,  j/2],  xi,  58.) 
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In  1859  Prof.  A.  Knop  published  an  analysis  of  a  substance 
found  at  Niederrabenstein  near  Chemnitz,  the  purest  forms  of 
which  were  white  bolus-like  masses,  seen  under  the  microscope 
to  be  aggregates  of  crystalline  scales.  This  claystone  {fdsiUuff) 
Knop  referred  to  pholerite.    (Jahrbuch  fiir  Min.,  1869.) 

The  steinmark  from  GeorgesstoUen,  examined  by  Dumenil, 
that  from  Schlackenwald  (of  radiate  structure)  analyzed  by  Bam- 
melsberg,  and  the  Tuesite  of  Scotland,  analyzed  by  Thomson 
and  by  Kichardson  (Bamm.  Handbuch,  p.  676),  approach  Guil- 
lemin's  mineral  in  composition,  or  lie  between  it  and  kaolinite. 

In  the  subjoined  table  is  given  the  composition  of  these  mine* 
rals  and  the  percentages  required  by  Guiltemin's  formula,  which 
is  the  one  tnat  has  been  deduced  from  Malaguti's  analyses  of 
kaolin,  viz.,  SlSisfi:. 

Calculated,  from  Dumas'  aquiTaleDta, 

"  by  Guillemin,* 

Pbolerite,  Fios,  Omllemin, 

U  M  M  .  . 

**        Naxos,  J.  L.  Smith, 

*        Scbemnits,    • 

**         Cbemnits,  A.  Knop, 
Steinmark,  Oeorgetollen,  Dnmenil,   - 

**         Schlackenwald,  Rammelsbeiif, 
Tuesite,  Scotland,  Thompson,  - 
*"        RichardK>n, 

The  correspondence  between  the  calculation  and  the  analyti- 
cal results  is  not  strikingly  close.  It  is  evident  that  most  of  the 
substances  analyzed  were  not  homogeneous,  and  future  investi- 
gations must  decide  the  yet  open  question,  whether  these  pho- 
lerites  are  not  really  impure  kaolinite. 

It  is  to  be  desired  that  mineralogists  having  specimens  of  these 
pholerites  in  their  possession,  should  take  measures  to  decide 
this  point  by  a  study  of  their  physical  properties,  and  by  insti- 
tuting new  analyses  on  material  properly  purified  or  shown  by 
the  microscope  to  be  homogeneous. 

New  Hayen,  Conn.,  llaroh,  1867. 

*  This  calculation  b^  Guillemin  is  erroneously  eiven  bj  several  writers  as  a 
'ibird  analysis  of  pbolente  from  Rire-de-Gier.  QuilTemin  mentions  the  occurrence 
of  pholerite  at  Bive-de-Gier,  bat  made  no  analysis  of  the  substance  from  that 
locaUty. 


5i 

£1 

fl 

other 
substaacsSi 

-   8y»o 

44^8 

16-71 

■    40-76 

48*89 

16-86 

•    42-92 

42-08 

1600 

-    41-66 

48-86 

1600 

-    44-41 

41-20 

1814 

1-81 

-    42-46 

42-81 

12-92 

-     89-84 

46*90 

14-76 

-    48-00 

40-26 

16-60 

0-96 

,      48-46 

41*48 

18-49 

1-67 

-    44-80 

40-40 

18-60 

1-26 

-    48-80 

4010 

14-21 

218 
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Art.  XL. — Partziie — a  new  mineral;  by  Albert  Abjbkts, 
Mining  Engineer  and  Metallargist 

This  mineral  was  discovered  early  in  the  year  1865  in  the 
Blind  Spring  mountains,  situated  in  Mono  county,  California, 
and  first  denoted  as  a  silver  ore  by  Dr.  A.  F.  W.  Parte,  for 
which  reason  I  applied  to  it  the  above  name. 

It  has  hitherto  never  been  found  in  crystals  or  of  a  crystalliae 
structure,  but  always  in  amorphous  masses  generally  without 
luster  and  rarely  of  a  glistening  appearance.  Its  fracture  varies 
from  conchoidal  to  even,  and  its  color  from  yellowish-green  to 
blackish-green  and  black — the  lighter-colored  portions  contain- 
ing the  most  silver.  Oftentimes  the  mineral  nas  considerable 
resemblance  to  the  product  obtained  during  the  middle  of  the 
raking  period  in  cupellation.  The  amount  of  silver  it  contains 
ranges  oetween  4  and  12  per  cent 

In  the  veins  of  the  Blind  Spring  district  the  Partzite  occurs 
in  irregular  deposits  which  are  often  nodular  in  shape,  and  oo- 
casionsdly  occupy  for  a  distance  of  many  feet  the  whole  width 
of  the  veins. 

Its  sp.  gr.  is  8-8 ;  its  H.=8-4.  Before  the  blowpipe  on  plati- 
num it  is  melted,  but  with  difficulty,  to  a  black  slag ;  on  charcoal,  * 
and  especially  by  adding  soda  and  pulverized  charcoal,  a  metal- 
lic button  is  easily  obtained  which  bears  much  resemblance  to 
pure  antimonv.  SO 3,  CIH,  and  NO,  decompose  the  mineral 
even  in  the  cold,  liberating  oxyd  of  antimony  and  forming  a  cop- 
per-silver solution. 

An  analysis  of  the  mineral  shows  the  following  composition : 

ts. 

=    1 

=     3 

=     8 

98-51 

From  the  above  it  will  be  seen  that  for  1  eq.  of  acid  there  are 
3  eq.  of  bases  and  3  eq.  of  water.  We  thus  obtain  the  follow- 
ing formula:  (CuO,  AgO,  PbO,  FeO),  SbOa-fSHO. 

Of  arsenic  but  slight  traces  were  detected  which,  however, 
in  all  probability  were  due  to  the  presence  of  fine  reticulations 
of  a  brilliant  green  color,  by  which  the  mineral  is  more  or  less 
interwoven. 

The  Partzite  occurs  together  with  argentiferous  galena,  in 
veins  of  a  magnitude  varying  from  nine  inches  to  eight  feet,  and 
has  already  become  the  object  of  extensive  mining  operations. 


RelaUon  •{  oxjgw. 

Relation  of  eqairalents. 

SbO, 

=  47-65 

7.47           7.47 

\1  =   03"   = 

CuO 

z=  32-11 

6-47] 

24 

AgO 
PbO 

=    6-12 
=    2-01 

0-42 
0-14 

►  =7-54 

FeO 

=    2-33 

0-61 

7'37 

HO 

=    8-29 

7-87 

=7-37 

-?  =  ^^1  = 
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Abt.  XLI. — On  Chntributione  to  PaUontohgy^  published  by  the 
Smitfuonian  Institution,* 

AicoNO  the  recent  *' OontribatioDs  to  Knowledge"  furnished 
to  the  scientific  world  by  the  Smithsonian  Institution,  is  the  se- 
ries of  publications  on  systematic  Paleontology  here  enumerated. 
The  importance  of  these  articles  demands  an  extended  notice, 
and  the  principles  followed  in  their  preparation  or  compilation 
may  be  exposed  with  advantage  to  students. 

Commencing  with  that  whicn  was  earliest  issued,  and  which  is 
also  the  most  important,  we  may  congratulate  naturalists  on  the 
appearance  of  the  first  part  of  Meek  and  Hayden's  *^  Paleontol- 
ogy of  the  Upper  Missouri."  If  fullness  of  detail,  joined  with 
conciseness  of  description  and  the  elimination  of  characters  that 
are  not  really  pertinent  to  the  group  under  consideration  ;  if  a 
rigorous  comparison  of  such  with  related  types ;  and  if,  finally,  a 
careful  revisal  of  the  nomenclature  and  synonymy  of  all  the 
groups  and  species  discussed,  entitle  to  a  claim  of  excellence, 
then  IS  the  *'  Paleontology  of  the  Upper  Missoari "  preeminently 
deserving  of  the  fallest  meed  of  praise.  It  will  without  ques- 
tion, in  such  respects,  fall  behind  no  work  on  Paleontology  wnich 
has  yet  been  published  in  this  country,  and  is,  indeed,  the  only 
one  in  which  consistent  attention  has  been  paid  to  details.  Mr. 
Meek,  to  whom  the  work  is  especially  indebted  for  its  systematic 
portion,  has  long  stood  among  the  first  of  American  paleontolo- 
gists, and  these  new  labors  fully  sustain  his  title  to  this  rank. 

The  part  of  this  work  issued  carries  us  through  the  Silurian 
and  Carboniferous  ages,  and  for  the  subdivisiods,  the  distribution 
of  Professor  Dana  has  been  adopted.  The  &unas  of  the  seve- 
ral periods  are  successively  descrioed,  and  of  such  the  Potsdam, 
the  Carboniferous  and  Permian,  and  the  Jurassic  are  recognized. 
Subject  to  sach  subordination,  the  species  are  strictly  arranged 
according  to  their  zoological  affinities,  and  under  their  respective 
branches,  classes,  orders,  &milies  and  genera,  and  their  subdi- 
visions when  such  are  recognized.  Detailed  descriptions  are 
given  of  the  fi&milies,  subfamilies,  and  genera,  and  the  genera  of 
the  former  groups  are  also  enumerated,  and  in  all  cases  evidence 
is  afforded  of  acquaintance  with  the  most  recent  investigations. 
Not  content  with  taking  for  granted  the  correctness  of  the  ao- 
cepted  nomenclature,  re&rence  has  been  made  to  the  history  and 

*  1.  Paleontol<^  of  the  Upper  Miasonrl— loTertebmiee.  By  F.  B.  Mxex  and 
F.  y.  Hatdkn,  M.D:    4to.    WaahiDgtoD,  April,  1865.    pp.  186,  pi.  6. 

2.  Obeck  Idnt  of  Uie  InTertebrate  Foasile  of  North  America. — Cretaceona  and  Jn- 
laasic    By  F.  B.  Mxsx.    8vo.    Waahinffton,  April,  1864.    pp.  40. 

8.  Check  List  id.  of  the  Eocene  and  Oligooene.  By  T.  A.  OoirmAB.  Sto.  Wash- 
ington, May,  1866.    pp.  41. 

4.  Check  List  id.  of  the  Miocene.  By  F.  B.  Mm.  8to.  Wasbmgton,  1864.  pp.  89. 
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original  application  of  each  name,  and,  in  some  cases,  the  no* 
menclatare  has  been  so  modified  that  the  first  impulse  of  many 
paleontologists  will  be  to  dissent  therefrom,  but  if  the  rules 
adopted — those  recommended  by  both  the  British  and  American 
Associations  for  the  Advancement  of  Science — ^are  accepted,  the 
correctness  of  sach  modifications  most  be  admitted.  In  all  oases, 
the  typical  species  of  the  genera  are  enumerated  immediately  after 
the  diagnoses  of  their  respective  genera.  Would  that  such  a  plan 
had  always  been  pursuea  by  naturalists!  None  but  the  critical 
investigator  of  such  questions  can  know  how  much  uncertainty 
and  how  many  disputes  concerning  points  of  nomenclature 
would  have  been  thereby  avoided,  and  he  who,  at  this  late  day, 
and  in  face  of  the  lessons  of  the  past,  still  refuses  to  thus  limit 
a  newly  established  group,  is  deserving  of  reproach.  If,  for  ex* 
ample,  the  simple  precaution  had  been  taken  by  the  Messrs. 
Adams  in  the  '^  Genera  of  Becent  Mollusca/'  of  specifying  the 
types  of  their  numerous  new  subdivisions,  how  much  confusion 
would  have  been  saved  I  As  it  is,  we  must  be  at  a  loss  to  know 
what  types  to  apply  their  names  to  in  many  cases.  Shall  we  take  r 
the  first  named  species?  It  is  only  by  accident  of  its  position  in 
an  alphabetical  arrangement  that  it  is  so  placed,  and  it  perhaps 
does  not  agree  with  the  diagnosis,  which  often  defines  a  yery  ar- 
tificial group  combining  types  dissimilar,  and  violently  severed 
from  their  allies.  Again,  how  are  we  to  know  what  species  are 
intended,  when  no  synonymy  is  given  and  they  are  for  the  first 
time  associated  under  new  genera,  by  the  specific  parts  of  their 
names  alone  ?  As  has  been  intimated,  the  applicability  of  the  diag- 
nosis is  no  criterion,  and,  in  several  cases,  the  species  intended  by 
the  authors  have*  been  mistaken.  It  is  a  question  whether  we 
would  not  be  justified  in  refusing  recognition  to  names  thns 
propoaed,  save  as  in  courtesy. 

Space  will  not  permit  notice  of  the  numerous  modifications, 
introduced  in  the  limitation  and  allocation  of  the  genera,  and 
of  the  nomenclature.  We  may  only  recall  that  among  Trilo- 
bites,  several  names  proposed  by  Barrande  and  others,  are  re- 
placed by  prior  ones  of  Corda ;  amon^  the  Brachiopods^  aev* 
eral  of  Pander's  and  other  names  have  been  reestablished,  and 
the  proper  affinities  of  several  genera,  i.  e.,  Myalina  Koninck, 
Avtcuioi>ecten  McCoy,  and  forms  confounded  with  Monotie^  have 
either  oeen  first  demonstrated  or  confirmed  by  reference  to 
their  microscopical  structure.  Of  new  genera,  may  be  ename* 
rated  Chcenamya*  (Anatinidae),  Orammatodon  (Arcid«),  Cbmp- 
Umectei  Ag.  (Pectinidsa),  Lioplacodes  (Yiviparidas)  and  Macrophysa 
(Lymna8i(to). 

*  It  is  suggested  io  a  foot  note  that  Chmnomya  might  be  identical  with  Anikra- 
comya  Salter,  but  that  reference  oould  not  be  had  to  Uie  original  descriptioa  of  that 
feoos :  the  description  of  Salter's  genus  having  since  come  to  hand,  prorea,  however, 
thai  the  two  are  entirely  distinct 
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Of  questions  formerly  doubtful  and  here  apparently  settled, 
that  of  the  relations  of  the  fossils,  known  under  the  names  7K- 
goneUites  or  Aptychits,  is  especially  noticeable.  These  have  been 
regarded  as  peculiar  organisms,  shells  of  Lamellibranchiates, 
remains  of  Fishes,  the  digestive  apparatus  of  Gasteropods  and 
Cephalopods,  the  valves  of  pedunculated  Cirripeds,  and  sup- 
plementary appendages  to  the  shell  of  Ammonites  or  their  oper- 
cula,  and  all  of  these  opinions  have  been  more  or  less  sat- 
isfactorily shown  to  be  erroneous.  Of  late  years,  however,  the  be- 
lief in  their  pertinence  to  the  Ammonitidse  had  been  gradually 
gaining  ground.  By  our  authors,  it  has  been  suggested  that 
they  represent  the  jaws  of  Ammonitea  It  is  only  surprising 
that  this  view  bad  not  been  corroborated  before,  and  especially 
after  the  jaws  of  NautUus  had  been  made  known.  Found  often 
in  intimate  connection  with  Ammonitidao  and  Goniatitidse,  what 
else  could  they  be  but  the  jaws?  The  examinations  of  Nautilus 
had  demonstrated,  that  there  was  no  such  gizzard-like  appendage, 
and  no  operculum,  and  in  such  respects  had  only  confirmed 
what  was  a  priori  probable.  Further  it  had  been  shown  that 
NautHua  had  jaws  composed  of  an  inner  corneous,  and  external 
calcareous  layer.  The  intimate  relations  of  Nautilid»  with  Go* 
niatitidse  ana  Ammonitidse  being  admitted,  we  might  then  ex- 
pect t6  find  analogous  jaws  in  the  latter,  and  it  might  be  supposed 
that  the  search  for  such,  would  have  soon  culminated  in  the  con- 
clusion that  Ihigondlites  represented  them.  The  demonstration 
thereof  could  not,  however,  have  been  considered  complete,  till 
the  discovery  of  the  homologues  of  the  npper  as  well  as  lower 
jaw  of  Nautilus:  but  both  having  now  been  found,  and  in  oppo- 
sition to  each  other,  and  in  the  aperture  of  the  shell  of  &ch 
phites  Cheytnnensisj  doubt  will  scarcely  be  entertained  by  any 
competent  observer  concerning  their  relations.  Many  paleontol- 
ogists of  late  seem  to  have  been  prepared  to  assent  to  the  opin- 
ion that  Aptychus  represented  an  operculum  of  Ammonites,  and 
in  figures  it  has  been  represented  as  fitting  into  and  closing  the 
apertures  of  Ammonitids  with  an  admirable  exactness,*  but  per- 
haps accuracy  has,  in  such  cases,  been  unintentionidly  somewhat 

*  The  Aptyehtu  has  been  represented  with  edges  exactly  applied  to  the  walls  of 
the  chamber,  but  we  are  left  to  conjecture  how  it  could  be  extended  beyond  the 
aperture  of  the  adult  which  is  much  contracted  by  the  inflection  of  the  marffin,  as 
in  A,  micro$toma,  A.  Hwnpkrienamu,  A.  OodomenHa,  A.  OeniUii,  Ac  Tn  this  di- 
lemma, we  would  be  obliged  to  assume  that  the  **  operculum  "  was  yariable  in  size, 
modified  according  to  age,  or  present  in  some  types  and  absent  in  otherwise  very 
closely  related  ones — ^assumptions  so  bold  that  few,  after  due  consideration,  would 
be  sufficiently  brave  to  entertain  the  pririlege  of  assuming  that  the  duplication  of 
the  **Aptychut"  was  an  adaptation  to  ensure  its  folding,  &r  extrusion  would  eren 
be  domed  to  us,  as  the  aperture  is  contracted  from  the  distal  as  well  as  lateral 
margins. 

Am.  Jovb.  Sci.— Second  Sbuibs,  Vol.  XXJIT,  No.  129l^Mi.T,  1867. 
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sacrificed  to  eflfect  He  who  would  adopt  the  theory  that  3Vv 
goneliites  or  Aptychi  are  the  opercula  of  Ammonitid»  and  Goni- 
atitidse,  must  first  admit  that  the  jaws  of  those  animals  have 
never  been  discovered,  and  in  face  of  the  fact,  that  almost  count- 
less species  and  innumerable  specimens  of  many  have  been  ob- 
tained, while  the  jaws  of  other  Oephalopods,  much  less  suscep- 
tible of  preservation  than  those  of  living  Tetrabranchiates,  have 
been  found:  he  must  also  necessarily  assume  that,  notwith- 
standing the  very  close  resemblance  of  the  shells,  the  animals 
must  have  been  fundamentally  dissimilar,  and  finally,  the  anom- 
aly is  presented  of  a  aovhle  operculum  increasing  in  opposite  direc- 
tions. When,  finally,  it  is  remembered  that  the  opposed  portions 
of  the  Aptychoid,  described  by  our  authors,  exhioit  essentially 
the  same  relations  as  to  size,  &c.,  that  the  jaws  of  Nautilus  do, 
and  that,  like  those  jaws,  Aptyckus  has  an  internal  corneous  and 
external  calcareous  layer,  more  scarcely  need  be  said.  The  dif- 
ference of  form,  however,  is  very  great. 

Of  necessity,  some  questions  of  affinity  of  species  described 
are  left  undetermined  on  account  of  the  condition  of  the  fossils, 
and  their  solution  must  be  deferred  to  the  future.  It  is  doubt- 
less for  this  reason,  and  in  order  not  to  give  a  new  name,  that 
the  ValvcUal  scabrida,  whose  affinities  even  with  the  family 
Yalvatidad  are  regarded  as  doubtful,  is  retained  in  that  geniis,  and 
Tropidina^  which  it  resembles  in  form,  is  for  its  accommodation 
subordinated  to  subgeneric  rank  under  Valvata,  Elsewise,  the 
authors  would  have  doubtless  been  influenced  by  the  peculiar  char- 
acteristics of  the  animal,  especially  its  lingual  dentition,  and  also 
of  its  shell,  to  elevate  it  to  a  generic  rank,  for  in  the  famUy 
Viviparidae,  Lioplacodes  is  genencally  distinguished  on.  slighter 
conchological  differences  than  those  apparent  between  Valvata 
and  Tropidina,  If  we  al^o  demur  to  the  retention  of  DentcUium 
under  the  Cyclobranchiata ;  to  the  extension  of  Pulmonifera  to 
include  the  operculate  Pulmonates;  and  to  the  elevated  rank, 
which  is  retained  for  the  Rostriferous  Gasteropods,  we  record  our 
chief  grounds  of  difference,  but  would  add  in  justice  to  the 
authors,  that  they  have  simply  adopted  the  views  regarding 
those  groups  generally  prevalent 

It  may  be  stated  in  conclusion  that  the  part  issued  has  128 
quarto  pages  of  text  (besides  an  index  of  seven  pages)  and  five 
plates,  and  if  it  is  added  that  sixty-six  species  are  described 
and  figured,  some  idea  may  be  formed  of  the  elaborate  treatment 
to  which  thej  are  subjected.  The  generalizations  founded  on 
the  observations  recorded  may  be  expected  to  appear  in  the 
concluding  part. 

Ee verting  now  to  the  "Check  Lists"  above  enumerated,  we 
have  in  them  almost  a  complete  catalogue  of  the  invertebrate 
fossils  occurring  in  the  North  American  beds  from  the  dawn  of 
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the  Jurassic  to  the  end  of  the  Miocene  Tertiary.  The  species 
found  in  the  Jurassic  and  Cretaceous  formations  are  arranged  in 
a  strictly  zoological  order  under  those  respective  heads,*  the 
subordinate  divisions  of  neither  being  recognized.  The  Ter- 
tiary, however,  is  subdivided  into  the  Eocene,  Oligocene,  and 
Miocene,  and  the  fossils  of  each  epoch  (except  the  Eocene) 
are  arranged  according  to  their  structural  affinities— or  rather, 
we  should  say,  as  those  have  been  interpreted.  Of  Jurassic  spe- 
cif 86  are  enumerated ;  of  Cretaceous,  885 ;  of  Eocene,  766 ; 
Oligocene,  105,  and  of  Miocene,  775, — a  total  of  2566  species  of 
extinct  Invertebrates  of  the  Secondary  and  Tertiary  ages :  to 
this  number  must  be  added  previously  undescribed  species,  whose 
geological  or  zoological  relations  were  undeterminable,  as  well 
as  numerous  Cretaceous  and  Tertiary  types  since  described. 
From  this  total  are  also  excluded  the  species  discovered  in  the 
Triassic  beds.  The  compilation  of  such  lists,  unaccompanied  even 
by  references  to  the  volumes  in  which  the  species  are  described, 
is  a  task  of  no  slight  magnitude,  especially  when  all  the  species 
are  subjected  to  a  critical  investigation  respecting  their  affinities, 
and  the  care  and  conscientiousness  with  which  that  task  has 
been  done,  and  the  knowledge  and  judgement  which  have  been 
brought  to  bear  upon  it,  will  be  obvious  on  the  most  superficial 
examination  of  the  lists.  That  there  are  errors  of  judgement; 
that  species  may  be  found  to  have  been  enumerated  several  times 
and  even  under  different  genera ;  and  that  faults  of  other  kinds 
may  be  hereafter  detected, — is  quite  ^ssible,  but  such  failures  are 
inseparable  from  compilations  of  this  character,  although  made 
with  the  most  rigorous  care  and  by  the  best  informed ;  one  of  the 
happy  results  of  such  lists  is  that  these  errors  will  sooner  be  de- 
tected and  rectified,  and  that  the  recurrence  of  similar  ones  in  the 
future  will,  in  great  measure,  be  prevented — surely  a  sufficient 
boon  if  none  other  were  furnished  I  The  imperfect  condition  in 
which  many  fossils  are  found,  the  inability  to  examine  parts  of 
the  shell  even  which  may  furnish  a  good  clue  to  their  affinities, 
the  necessity  of  trusting  in  the  accuracy  and  interpretations  of 
deseribers,  who  may  be  insufficiently  educated,  are  all  elements 
which  must  produce  more  or  less  error,  and  generations  may 
elapse  before  they  can  be  rectified.  Under  these  circumstances, 
it  may  not  be  deemed  singular,  if  views  regarding  some  forms 
are  suggested,  differing  from  those  expressed  in  the  classifica- 
tions of  the  lists  noticed. 

The  species  of  the  Jurassic,  a  formation  chieflj^  developed  in 
Dakota  and  Idaho,  have  been  mostly  described  in  the  Paleon- 
tology of  the  Upper  Missouri  published  since  the  list,  and  therein 
one  new  species —  Viviparus  CHllii — is  added. 

*  This  is  the  first  attempt  hitherto  made,  to  gr^up  oar  Oretaceous  and  Jurassic 
iDTertehrates,  in  aooordanee  with  their  loological  affinities. 
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Of  the  more  characteristic  Cretaceous  types,  111  species  of 
Ammonitidae,  40  of  Inoceraminae,  9  of  VenUia,  8  of  Oryphota^  7 
otNeitheaj  and  19  oiRuduta^  &c.,  are  enamerated,  and  13  new  gen- 
era or  subgenera  are  established  for  Cretaceous  forms.  Among 
observations  on  other  tyj)e8,  is  one  especially  deserving  considera- 
tion from  naturalists ;  "  it  is  not  probable  that  any  of  the  species 
retained  under  the  name  Fusm  in  the  foregoing  list,  belong  to 
that  genus"  as  properly  restricted.  Apparently  few  of  the  species 
indeed  belong  to  the  same  family  (Fasciolariidse)  with  the  true 
Fust  or  Goli^  some  belonging  rather  to  the  Buccinidse  and  others 
with  the  Cassidulidae,  Ac.  The  moilusca  possessing  shells  of  a 
more  or  less  subfusiform  shape  require  a  severe  revision  by  one 
conversant  with  the  anatomy  of  the  including  order ;  congeneric 
species  have  been  widely  separated  from  each  other,  while  very 
diverse  types  have  been  combined  under  one  genus,  and  fix)m 
this  defect  the  latest  works  have  been  by  no  means  free. 

The  Eocene  strata  are  grouped  by  Mr.  Conrad  under  three 
sections — the  "Lower  and  Medial  Eocene  (Shark  River  and 
Claiborne  Groups),"  the  "  Shell  Bluff  Group,"  represented  bv 
the  upper  part  of  the  Claiborne  Bluff,  and  on  tne  Savannah 
river,  aad  the  '*  Upper  Eocene,  or  Jackson  Group,"  which  de- 
rives its  names  from  its  development  at  Jackson,  Miss.,  and 
which  is  also  represented  in  the  Oarolinas,  &c.  By  far  the  larg- 
est number  of  species  is  found  in  the  Lower  and  Medial  Eocene, 
and  only  five  species  have  been  obtained  in  the  Shell  Bluff 
Group :  the  three  groups  are  believed  to  hold  "  few  if  any  spe- 
cies in  common."  Of  the  so-called  Oligocene  species,  all — 105 
in  number — are  found  at  Vicksburg,  Miss. 

Mr.  Conrad  has  treated  his  subject  with  his  accustomed  ability, 
but  occasionally  we  are  led  to  wonder  why  certain  combinations 
have  been  maae, — under  the  Sycotypidse,  for  example,  the  genus 
Perissolax  is  included,  and  the  combinations  of  species  under 
genera  at  least  require  explanation,  before  they  can  be  under- 
stood. An  ordinary  observer  would  be  able  to  discover  no  ge- 
neric difference  between  the  so-called  Ficopsis  mammillatus  and 
the  typical  Pyrulce*  After  an  examination  of  almost  all  the 
living  species  of  the  latter,  the  conclusion  has  been  forced  on  us 
that  the  species  in  question  is  more  nearly  related  to  the  P.Jieus 
than  several  of  the  species  that  no  one  has  pretended  to  at  all 
isolate';  yet  it  is  not  only  generically  separated  by  Mr.  Conrad 
but  united  with  species  having,  apparently,  no  close  relation  with 
it  The  number  of  such  inconsistencies,  however,  is  not  larger 
.than  might  be  expected  in  so  long  a  list,  and  detracts  little  from 

*  The  name  Pyrvla  (Xjam.  1799  type  BvUa  ficiu  L.)  U  pronalonallj  adopted 
rather  than  Sycotyrmt  or  Ficut :  Sycotr/ptu,  in  the  first  place,  is  Dot  ooogeneric  with 
JPymlOy  but  was  baaed  od  Bunean  canaliculatum  or  pyrum,  and  Browne's  names, 
not  being  binomial,  can  tearceljr  be  adopted.  Ficu$  u  objectionable,  as  the  Dam« 
k9Afmj¥>\Klj  been  used  in  botany. 
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the  merit  of  the  work :  there  are  indeed  few  who  have  exhibited 
in  their  labors  such  sagacity  in  the  forming  of  the  smaller 
groups,  among  MoUusca,  and  the  appreciation  of  their  affinities, 
as  Mr.  GoDrad. 

The  Miocene,  commencing  along  our  eastern  border  at  Mary- 
land, extends  southward  to  South  Carolina,  and  on  the  western 
border,  it  is  developed  in  California  and  Oregon,  while  in  Dako- 
ta, fresh- water  deposits  have  been  referred  to  that  period ;  it  is 
not,  however,  by  any  means  certain  that  these  several  deposits 
are  synchronous.*  In  the  east,  the  southern  extension  of  the 
strata  has  been  referred  to  the  Pliocene,  but  it  is  traceable  into 
the  northern  portion  as  a  continuous  formation  throughout  its 
extent.  For  the  enumeration  of  the  species  of  this  formation  we 
are  indebted  to  Mr.  Meek,  but  he  has  in  most  cases  adopted  the 
views  of  Mr.  Conrad.  Among  the  groups  that  require  revision, 
as  to  their  systematic  relations,  are  the  families  "Buccinides" 
[=Nassid8B]  and  Muricidae  [=Muricid8e,  BuccinidaB,  &c].  In  the 
Nassidse,  some  incongruous  forms  are  associated  under  JUtia,  es- 
pecially T.  aUilis  and  SuUiopsis ;  the  latter  group  has  congeners 
in  the  Vienna  Basin,  &c.,  which  have  been  referred  to  the  genus 
Melanopsts,  But  the  consideration  of  such  questions  would  tran- 
scend the  limits  of  a  review.  Before  closing,  we  would,  how- 
ever, refer  to  some  praiseworthy  features  exhibited  in  the  publi- 
cations under  notice. 

One  rarely  seen  in  paleontological  publications,  and  yet  ex- 
tremely desirable,  is  the  indication  by  the  authors  of  the  sup- 
posed affinities  of  all  the  genera  introduced  by  them  into  the 
system.  This  contrasts  most  favorably  with  the  negligence  in 
such  respects  by  many  paleontologists,  who  describe  supposed 
new  genera  as  if  they  were  isolated  organisms  to  which  nothing 
in  the  earth,  or  the  waters  under  the  earth,  or  the  heavens  above, 
was  like.  Such  descriptions,  moreover,  are  loaded  with  characters 
partly  family,  ordinal,  or  even  classical,  and  partly  specific  com- 
oinations,  which  evidently  indicate  that  the  authors  had  no  clear 
idea  of  the  relations  of  the  forms  introduced ;  nevertheless  it 
were  to  be  desired  that  knowledge  and  precision  in  this  respect 
could  be  exacted.  Akin  to  this  is  the  custom,  when  hints  are  of- 
fered as  to  affinities,  of  comparing  to,  or  considering  the  new  forms 
as  "connecting  links"  between  representatives  of  widely  differ- 
ent groups.  Without  referring  to  any  known  example  our 
mseaning  may  be  illustrated  by  supposing  a  naturalist,  in  making 
known  a  new  type  of  Litorinidse,  referring  to  affinities  (not  anal- 

*  It  may  be  here  remirked,  that  the  foseils  occurriog  in  OregoD,  and  first  referred 
to  the  Miocene  hj  Mr.  Conrad,  are  now  considered  by  him  to  be  ^  Eocene  age, 
and  enumerated  m  his  list ;  they  are  also  enumerated  by  Mr.  Meek  in  his  list  of  tba 
Miocene  species,  and  finally,  Dr.  Carpenter  has  identified  almost  all  the  species  with 
liTing  forms.  It  is  more  certain  that  Dr.  Carpenter  is  wrong  in  almost  all  his  ideo- 
iifia^ons  than  that  Mr.  Conrad  was  not  right  in  the  first  i 
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ogies)  to  tbe  genera  Trochus^  Bulimus  and  PhasianeUa:  such  ex- 
treme cases  are  not  rare  in  Paleontological  literature,  and,  to 
say  the  least,  are  suggestive  of  a  confusion  of  ideas  which  neces- 
sarily renders  our  confidence  in  the  describers  very  limited. 
Let  us  hope  that  such  errors  will  be  more  generally  avoided  here- 
after, and  that,  with  such  bases  as  we  have  in  the  publications  un- 
der review,  worthy  superstructures  may  be  erected,  and  that  the 
good  examples  set  therein  may  be  followed  by  at  least  our  own 
countrymen.  T.  G. 


Abt.  XLII. — On  the  genus  EUwmognaihxis  ;  by  Theodore  Gill, 

Since  my  communication  on  the  new  Tapiroid  to  which  I 
have  given  the  name  JElasmogncUhus  Bairdii^  I  have  been  enabled 
to  examine  skulls  of  four  more  specimens  of  the  species,  all  essen- 
tially agreeing,  but  offering  differences  which  perhaps  iiulicate 
sexual  variation.  The  more  the  skull  is  examined,  the  more  does 
the  great  difference  from  the  other  Tapiridce  impress  the  observer; 
it  resembles  that  of  the  Asiatic  Tapir  {Rhinochosrus  Mahyanits) 
rather  than  those  of  the  American  species  {Tapirtcs  terrestris^  T. 
pinchaque)^  especially  in  the  abbreviation  of  the  cranial  box,  and 
apparently  in  the  form  of  the  maxillary  bones  behind,  as  well 
as  of  the  nasal  bones.  The  abbreviation  of  the  cranial  box  is  a 
very  important  peculiarity  of  the  new  type  and  contrasts  strongly 
with  the  larger  one  (not  only  relatively  but  actually)  of  Tapt- 
Tua;  this  abbreviation  would  seem  to  entail  some  of  the  differen- 
tial characters,  such  as  the  lamellar  form  of  the  maxillary  bones 
behind,  &c.,  as  the  proportions  in  other  respects  are  nearly  simi- 
lar. Among  the  genera  of  Ungulates,  there  are  indeed  no  two 
nearly  related  genera  which  exhibit  differential  characters  more 
strongly  marked,  or  of  greater  value,  than  Elasmognathtis  and 
Tapirua.  In  the  extent  and  form  of  the  cranial  box,  the  form 
And  relations  of  the  maxillary  bones,  the  form  of  the  nasal 
bones,  and  the  complete  osseous  aevelopment  of  the  nasal  septum, 
those  genera  are  widely  different ;  and  as  those  differences  must 
be  the  coefficients  of  peculiarities  in  the  face  and  proboscis  and 
of  consequent  modification  of  habits,  and  as  they  are  supported 
by  numerous  minor  differences,  consistency  in  our  systematic 
Arrangements  seems  to  require  that  the  generic  distinction  of 
Elasmognaikus  should  be  recognized.  Among  the  normal  mam- 
mals, none  except  Rhinoceros  tichorhinus  has  a  nasal  septum  so 
^completely  ossined  as  Elasmognathus. 
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Abt.  XLin. — On  the  action  of  water  upon  "Garhohydrates^^  at  an 
devated  temperature;  by  0.  LoEW. 

It  is  well  known  that  the  carbohydrates  are  not  decomposed 
with  separation  of  carbon,  at  a  temperature  of  170^  C.  Cane- 
sugar  yields  at  160^  levulosan  and  glucose,  at  180^  caramelan, 
at  200^  caramel,  assamar  and  caramelin,  and  at  about  250°  it 
yields  with  total  decomposition  aldehyd,  aceton,  acetic  acid,  fur- 
furol  and  carbon.  But  the  decomposition  takes  place  quite  dif- 
ferently if  water  is  present.  While  dried  sugar  yields  only  le* 
vulosan  and  glucose  at  160°,  it  is  perfectly  decomposed  on  neat- 
ing  with  water  in  sealed  tubes  at  the  same  temperature. 

This  decomposition  is  accompanied  with  the  formation  of 
carbonic  acid  and  separation  of  carbon.  Very  nearly  half  of 
the  carbon  contained  in  the  sugar  employed  is  thus  separated. 
If  the  black  mass  contained  in  the  tube,  which  has  a  strong  acid 
reaction,  is  distilled  with  water  and  the  distillate  saturated  with 
carbonate  of  lead,  and  evaporated,  a  salt  is  obtained  giving  all 
the  characteristic  reactions  of  formic  acid.  I  obtained  the  fol* 
lowing  results  on  analysis : 

0-5800  grm.  gave  0-598  sulphate  of  lead,  0-728  grm.  gav* 
0-210CO,  and  0-046  water. 


Calculated. 

Pb 

69-69 

69-84 

1 

c 

8-08 

7-87 

-  — Formiate  of  lead, 

H 

0-66 

0-69 

[ 

There  is  also  formed  in  this  reaction  a  small  quantity  of  humia 
acid. 

The  specific  action  of  the  water  in  this  decomposition' seeing 
to  be  that  of  an  acid ;  for  if  sugar  be  heated  with  alcohol  at  the 
same  temperature,  in  sealed  tubes,  it  remains  perfectly  unchang-' 
€d ;  not  tne  smallest  quantity  of  carbon  is  separated.  Further 
I  have  found  that  sugar  is  not  decomposed  by  heating  it  with  a 
solution  of  baryta  in  heated  tubes  at  170^  C.  Beautiful  needles 
of  sugar-baryta  only  are  formed. 

Water  has  the  same  action  upon  other  "  carbohvdratea'' 
Starch,  gum,  or  milk-sugar  heated  with  water  to  170^  K)r  about 
five  hours,  gives  formic  acid,  carbon  and  carbonic  acid ;  gum 
yields  the  most  carbonic  acid.  There  is  also  formed  a  peculiar 
acid,  but  little  soluble  in  water,  though  easily  in  alcohol  and 
ether.    I  propose  to  make  this  acid  the  object  of  further  study. 
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Abt.  XLIV. — Exploration  of  Kent  s  Cavern,  Devonshire:  Beport 
of  the  Committee  of  the  British  Association,  consisting  of  Sir 
Charles  Lyell,  Bart.,  Professor  Phillips,  Sir  John  Lub- 
bock, Bart.,  Mr.  John  Evans,  Mr.  Edwaed  Vivian,  and 
Mr.  William  Pengelly  (Reporter).* 

The  celebrated  Kent's  Cavern,  or  Kent's  Hole,  is  about  a  mile 
due  east  from  Torquay  harbor.  It  is  situated  in  a  small,  wooded, 
limestone  hill  on  the  western  side  of  a  valley  which,  about  half 
a  mile  to  the  south,  terminates  on  the  northern  shore  of  Torbay. 

The  hills  which  surround  the  district  consist  of  limestone, 
greenstone,  clay-slate,  and  a  reddish  grit  or  compact  sandstone. 
The  two  last  are  traversed  by  veins  of  quartz ;  and^  with  the 
possible  exception  of  the  greenstone,  they  all  belong  to  the  De* 
vonian  system.  Indeed  the  entire  Torquay  peninsula  is  exclu- 
sively made  up  of  rocks  of  this  age. 

According  to  tradition,  there  were  formerly  four  or  five  en- 
trances to  the  cavern,  of  which  two  only  were  generally  known, 
the  others  being  merely  narrow  apertures  or  slits  through  which, 
until  they  were  blocked  up  from  within,  the  initiated  were 
wont  to  enter  clandestinely.  The  remaining  two  are  about  fifty 
feet  apart,  and  occur  in  the  face  of  one  and  the  same  low  natural 
cliff,  running  nearly  north  and  south,  on  the  southeastern  side  of 
the  hill.  The  northern  entrance  is  in  form  a  rude  triangle,  about 
six  feet  high  and  eight  feet  wide  at  the  base.  The  southern  is 
a  natural  and  tolerably  symmetrical  arch,  9^  feet  wide  at  the 
base,  and  six  feet  high.  Its  form  is  diie  partly  to  a  gentle  curva- 
ture of  the  strata — the  apex  of  the  opening  being  in  the  anticli- 
nal axis — and  partly  to  the  actual  removal,  by  natural  causes, 
of  portions  of  the  limestone  beds ;  the  base  of  the  opening,  or 
chord  of  the  arc,  consists  of  undisturbed  limestone ;  so  that  the 
entrance  may  be  aptly  compared  to  the  mouth  of  an  oven. 

From  the  time  of  the  researches  and  discoveries  which,  forty 
years  ago,  rendered  the  cavern  famous,  to  the  commencement 
of  the  exploration  under  the  auspices  of  this  Association,  the 
southern  entrance  has  been  blocked  up,  the  northern  alone  being 
used  by  visitors.  The  base  of  the  latter  is  about  189  feet  above 
the  level  of  mean  tide,t  whilst  that  of  the  former  is  about  four 
feet  lower. 

The  cavern  has  been  known  from  time  immemorial.  Even 
tradition  fails  to  reaoh  back  to  the  date  of  its  discovery.    It  did 

*  From  the  Report  of  the  British  AssodatloD  for  1866. 

f  A  **  bench  mark  "  of  the  Ordoanoe  SarTey  in  the  road  from  Torquay  to  Daham 
ikrm,  and  which  is  at  no  great  distance  from  the  cnyem,  is,  as  Col.  Sir  H.  James 
kindly  informs  me,  131*629  feet  above  the  lerel  of  mean  tide  at  Liyerpool.  By 
pocket  aneroid,  the  base  of  the  northern  entrance  of  the  cavern  is  67'6  reet  above 
this  mark.— W.  P. 
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not,  however,  attract  the  attention  of  scientific  inquirers  until 
September,  1824,  when  Mr.  Northmore  visited  it  with  the  doable 
object,  as  he  stated,  ^^  of  discovering  organic  remains,  and  of 
ascertaining  the  existence  of  a  temple  of  Mithras,"  and  he 
declared  himself  ^' happy  to  say  that  be  was  successful  in  both 
objects."  He  was  speeaily  followed  by  Mr.  W<C.  Trevilyan,  who, 
according  to  the  Bev.  Mir.  M'Enery,  ^'  was  the  first  that  obtained 
any  results  of  value  to  science."  Mr.  M'Enery,  whose  name 
must  be  forever  associated  with  the  cavern,  first  visited  it  in 
the  summer  of  1825.  He  was  at  that  time  quite  inexperienced 
in  cavern  researches ;  for  he  states  that  the  party  wnich  had 
been  induced  to  accompany  was  a  large  one,  ana  that  on  entering 
the  cavern  he  ^*  was  the  last  of  the  train,  for  he  could  not  divest 
himself  of  certain  undefinable  sensations,  it  being  his  first  visit 
to  a  scene  of  this  nature."  The  visit  was  a  memorable  one;  for, 
separating  himself  from  his  companions,  and  devoting  himself 
to  what  he  conjectured  to  be  a  favorable  spot,  he  found  several 
teeth  and  bones.  He  thus  describes  his  feelings  on  the  occa- 
sion : — "  They  were  the  first  fossil  teeth  I  had  ever  seen,  and  as 
I  laid  my  hand  on  these  relics  of  extinct  races,  and  witnesses  of 
an  order  of  things  which  passed  away  with  them,  I  shrank  back 
involuntarily ;  though  not  insensible  to  the  excitement  attend- 
ing new  discoveries,  I  am  not  ashamed  to  own,  that  in  the  pres- 
ence of  these  remains  I  felt  more  of  awe  than  joy."  He  at  once 
communicated  his  discovery  to  Dr.  Buckland,  and  with  great 
energy  followed  up  his  "  good  fortune  "  for  several  years.  So 
far  as  can  be  ascertained  from  his  memoranda,  the  date  of  his 
latest  visit  was  August  14th,  1829. 

Though  he  at  one  time  intended  to  publish  a  narrative  of  his 
labors  and  discoveries,  and  had  made  arrangements  for  the  re- 
quisite illustrations,  the  intention  was  unfortunately  abandoned. 
After  his  decease,  it  was  feared  that  his  manuscripts  had  been 
destroyed  or  lost;  but  after  experiencing  a  variety  of  fortune 
they  passed  into  the  hands  of  Mr.  Vivian  of  Torquay,  who  firom 
them  compiled  a  Memoir  which  was  published  in  1859.* 

In  1840,  Mr.  Godwin- Austen  read  a  paper  before  the  Geolog- 
ical Society  of  London,  on  the  "  Bone  Caves  of  Devonshii  " 
when  he  described  the  results  of  his  investigations  in  Kent's 
Hole. 

In  1846,  the  Torquay  Natural  History  Society  appointed  a 
committee  to  conduct  an  exploration  of  a  small  portion  of  the 
cavern.  Though  their  object  was  mainly  to  obtain  specimens 
for  the  Society's  Museum,  very  careful  attention  was  given  to 
the  positions  an^  associations  of  all  the  articles  found.  A  pa- 
per embodying  the  results  of  this  investigation  was  drawn  up 

*  Oavern  Researches.    Simpkin,  Marshall  and  Co.,  1869. 

Air.  JouB.  Sci.— Skcond  Sxribs,  Vol.  XLIII,  Mo.  139.'Mat,  1867. 
48 
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by  Mr.  Vivian,  a  member  of  the  committee,  and  read  in  1847 
before  the  Geological  Society  of  London.  A  mention  of  this 
communication  appeared  in  the  8d  volume  of  the  Quarterly  Jour- 
nal of  the  Society. 

Though  it  may  be  doubted,  perhaps,  whether  any  of  the  fore- 
going exploration^  were  conducted  with  that  rigid  observance 
of  method  which  is  now  held  to  be  necessary,  all  the  explorers 
are  unanimous  in  stating  that  they  found  flint  ^'  implements  " 
mixed  up  with  the  remains  of  extinct  animals. 

In  1868,  the  results  of  the  systematic  and  careful  exploration 
of  Brixham  Cavern,  on  the  opposite  shore  of  Torbay,  induced 
the  scientific  world  to  suspect  that  the  alleged  discoveries  which, 
from  time  to  time  during  a  quarter  of  a  century,  had  been  re- 
ported from  Kent's  Hole,  might,  after  all,  be  entitled  to  a  place 
amongst  the  verities  of  science ;  and  from  that  time  various  pro- 
posals for  further  investigations  have  been  made.  As  is  well 
known,  these  suggestions  took  a  definite  form  at  the  last  Meet- 
ing of  this  Association,  when  a  liberal  grant  of  money  was  made, 
and  a  committee  was  appointed  for  the  purpose  of  further  ex- 
ploration. It  is  the  object  of  this  communication  to  state  what 
up  to  this  time  the  results  have  been,  so  far  as  they  are  at  pres- 
ent determined. 

The  committee  have  great  pleasure  in  stating  that,  in  reply 
to  their  application  for  permission  to  make  the  proposed  investi- 
gation, the  proprietor.  Sir  L.  Palk,  Bart.,  M.P.,  assured  them 
most  promptly  that  it  would  *^  give  him  great  pleasure  to  place 
every  facility  in  their  hands."  He  pla^  the  cavern  in  their 
exclusive  custody,  and  suggested  the  most  satisfactory  arrange- 
ment for  the  ultimate  disposuEd  of  such  objects  of  interest  as  might 
be  found. 

Though  large  portions  of  the  deposits  were  broken  up  by  Mr. 
M'Enery  and  his  successors,  there  is  still  within  the  cavern  a 
very  considerable  amount  of  virgin  ground.  The  committee, 
however,  were  desirous  of  selecting  an  area  in  which  not  only 
were  the  deposits  certainly  intact,  but  which  would  not  present 
any  very  great  diflSculties  in  working.  After  a  visit  of  inspec- 
tion it  was  decided  to  undertake  the  exploration  of  the  large 
chamber  into  which  the  southern  entrance  immediately  opens. 
The  mode  of  investigation  was  laid  down,  trustworthy  and  ia- 
telligent  workmen  were  engaged  (Mr.  Charles  Keeping,  brother 
of  the  well-known  fossil  collector,  being  the  chief),  and  the  work, 
consigned  to  the  superintendence  of  the  two  resident  members 
of  the  committee,  Mr.  Vivian  and  the  Honorary  Secretary,  was 
commenced  on  March  28th  of  the  present  yeat 

Immediately  outside  the  cave  lay  a  consideraole  talus  of  earth 
and  stones,  the  upper  portion  of  which,  at  least,  is  believed  to 
have  been  thrown  out  by  Mr.  M'Enery,  who  conducted  his  re- 
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searches  through  the  northern  opening.  It  was  necessary  to  cut 
through  this  mass,  in  order  to  reach  and  make  available  the  en- 
trance which  the  committee  had  selected  for  their  operations. 
This  material  was  very  carefully  examined,  partly  for  the  pur- 
pose of  detecting  any  objects  of  interest  whicn  it  might  contain, 
and  partly  as  an  initiatory  exercise  for  the  workmen. 

The  cavern  is  in  no  part  subject  to  any  considerable  amount 
of  drip ;  and  no  portion  of  it  is  drier  than  the  chamber  selec* 
ted  for  exploration.  Since  the  commencement  of  the  work  un- 
usually  heavy  rains  have  fallen  in  the  district,  but  water  has  en- 
tered through  the  roof  at  very  few  points  only,  and  in  no  in- 
stance in  such  an  amount  as  to  produce  discomfort  or  incon- 
venience. 

The  following  is  the  succession  of  deposits,  in  descending  or- 
der, which  the  chamber  contained. 

1st.  Huge  blocks  of  limestone  which  had  manifestly  fallen 
from  the  roof  Many  of  them  rec^uired  blasting  to  effect  their 
removal ;  and  in  several  instances  it  was  necessary  to  blast  even 
the  masses  into  which  they  were  by  this  means  divided.  One 
of  the  blocks  measured  11  feet  long,  5^  broad,  and  2\  thick ; 
hence  it  contained  upward  of  100  cubic  feet,  and  must  have 
weighed  fully  seven  tons.  In  some  cases  two  or  three  of  them 
lay  one  on  another,  and,  in  a  few  instances,  were  firmly  cemen- 
ted together  by  a  separate  cake  of  stalagmite  between  each  pair; 
whilst  others  lay  unconformably  with  considerable  interspaoea 
Occasionally,  what  appeared  to  be  a  boss  or  dome  of  stalagmite 
proved  to  be  a  block,  or  two  or  three  small  blocks,  of  limestone 
invested  on  all  sides  with  a  stalagmitic  sheet  Certain  masses, 
lying  at  some  distance  from  a  drop,  were  without  even  a  trace 
of  stalagmite. 

2d.  Beneath  these  limestone  blocks  there  was  a  layer  of  mould 
of  an  almost  black  color.  It  varied  from  a  few  inches  to  up- 
ward of  a  foot  in  depth. 

3d.  Underneath  the  black  soil  came  a  cake  of  stalagmitic 
breccia,  made  up  of  comparatively  small  fragments  of  limestone 
so  very  firmly  cemented  together  with  carbonate  of  lime  as  oc- 
casional! v  to  require  blasting.  It  was  rarely  less,  but  not  un- 
frequently  much  more,  than  a  foot  thick.  Everywhere  it  was 
firmly  attached  to  the  walls,  and  it  occasionally  extended  com- 
pletely across  the  chamber.  Not  unfrequently,  however,  the 
center  of  the  chamber  was  altogether  destitute  of  this  breccia, 
in  some  instances,  because  there  is  no  drip  near  the  area,  in 
others,  because  it  was  intercepted  by  an  overlying  limestone 
block. 

4th.  The  breccia  is  succeeded  by  the  ordinary  reddish  cave- 
loam,  which  contains  a  large  number  of  limestone  fragments, 
varying  in  dimensions  from  bits  not  larger  than  sixpences,  to 
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masses  but  little  smaller  than  those  which  lay  on  the  surface. 
Thej  lie  at  all  angles  without  anything  like  symmetrical  arrange- 
ment In  fact  the  entire  deposit  is  without  any  approach  to 
stratification.  Many  of  the  stones  are  partially  encrusted  with 
calcareous  matter,  and  not  unfrequently  loam,  stones,  and  splin- 
ters of  bones  are  cemented  by  the  same  substance  into  a  very 
tough  breccia.  The  presence  of  a  calcareous  drip  is  more  or  less 
traceable  everywhere.  Hitherto  the  cave-earth  has  been  exca- 
vated to  the  depth  of  four  feet  only.  How  far  it  extends  below 
this,  or  what  may  be  beneath  it,  is  at  present  unknown.  Where 
it  is  not  covered  with  the  stalagmitic  breccia,  the  black  soil  lies 
immediately  on  it;  but  the  line  of  junction  is  everywhere  sharp- 
ly defined.    In  no  instance  do  the  two  commingle. 

Since  the  large  masses  of  limestone  occur  at  all  levels  in  the 
cave-earth  as  well  as  everywhere  above  it,  it  is  obvious  that 
whatever  may  be  the  cause  to  which  their  fall  is  attributable, 
they  cannot  be  referred  to  any  one  and  the  same  period.  They 
fell  from  time  to  time  throughout  the  accumulation  of  the  cave- 
earth,  they  continued  to  &11  whilst  the  stalagmitic  breccia  was 
la  process  of  formation,  as  well  as  during  the  introduction  of 
the  black  mould,  and  they  are  amongst  the  most  recent  phenom- 
ena which  the  cavern  presents.  And  even  of  thoso  which  lie 
on  the  surface,  there  is  conclusive  evidence  that  in  some  cases  a 
considerable  interval  of  time  must  have  elapsed  between  the  fiaill 
of  two  blocks  lying  one  on  the  other — an  interval  sufiSiciently 
great  for  the  formation  of  the  cake  of  stalagmite  between  them, 
and  which  is  sometimes  fully  six  inches  thick.  There  can  be 
little  doubt  that  some  of  them  fell  very  recently,  even  when 
measured  by  human  standards. 

It  is  by  no  means  easy  to  determine  the  cause  which  threw 
them  down.  To  call  in  the  aid  of  convulsion  seems  undesira- 
ble, since  it  would  be  necessary  to  do  so  very  frequently.  More- 
over, it  may  be  doubted  whether  anvthing  short  of  a  violent 
earthquake  would  be  equal  to  the  effect.  Though  the  roof  of 
the  chamber  is  of  very  great  span  and  entirely  unsupported,  and 
though  it  presents  appearances  which  are  not  calculated  to  in- 
spire confidence,  the  violent  concussions  produced  by  the  fre- 
quent blastings  already  mentioned,  blastings  which  not  unfre- 
quently throw  masses  of  limestone,  weighing  upward  of  a  ton, 
to  a  distance  of  several  feet,  have  never  brought  down  even  a 
splinter. 

The  fall  of  the  blocks  has  sometimes  been  attributed  to  changes 
of  dimensions  in  the  roof  arising  from  changes  of  tempera- 
ture ;  but  the  fact  that  the  cavern  temperature  is  all  but  con- 
stant throughout  llie  year,  seems  fatal  to  this  hypothesis. 

The  masses  lying  oa  the  surface  were  a  sufficient  guarantee 
that  the  deposits  beneath  them  remained  intact.    There  can  be 
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no  doubt  that  they  are  at  ODce  a  proof  and  the  cause  of  the  un- 
disturbed character  of  the  soil  they  cover.  A  portioi^of  the 
cavern  so  easily  accessible  as  is  this  chamber,  would  not  have 
been  spared  by  Mr.  M'Enery,  but  on  account  of  some  great  dif- 
ficulty or  discouragement ;  and  in  fact  he  states  that  the  fallen 
masses  completely  foiled  him  in  his  attempts  to  make  explora^ 
tions  in  it,  excepting  in  one  branch  some  distance  south  of  the 
area  selected  by  the  committee.  Their  own  characters,  more- 
over, render  it  absolutely  certain  that  the  deposits  have  never 
been  violated. 

The  following  is  the  method  of  exploration  which  has  been 
observed  from  the  commencement,  and  which  it  is  believed  af- 
fords a  simple  and  correct  method  of  determining  the  exact  po- 
sition of  every  object  which  has  been  found. 

1st  The  black  soil  accessible  between  the  masses  of  limestone 
on  the  surface  was  carefully  examined  and  removed. 

2d.  The  limestone  blocks  oceupving  the  surface  of  the  depos- 
its were  blasted  and  otherwise  broKen  up,  and  taken  out  of  the 
cavern. 

Sd.  A  line,  termed  the  ''datum  line,"  is  stretched  horizontally 
from  a  fixed  point  at  the  entrance  to  another  at  the  back  of  the 
chamber. 

4th.  Lines,  one  foot  apart,  are  drawn  at  right  angles  to  the 
datum  line,  and  therefore  parallel  to  one  another,  across  the 
chamber  so  as  to  divide  the  surface  of  the  deposit  into  belts 
termed  "parallels." 

6th.  In  each  parallel  the  black  mould  which  the  limestone 
masses  bad  covered  is  first  examined  and  removed,  and  then  the 
stalagmitic  breccia,  so  as  to  lay  bare  the  surface  of  the  cave- 
earth. 

6th.  Horizontal  lines,  a  foot  apart,  are  then  drawn  from  side 
to  side  across  the  vertical  face  of  the  section  so  as  to  divide  the 
parallel  into  four  layers  or  **  levels,"  each  a  foot  deep. 

Finally,  each  level  is  divided  into  lengths,  called  *'  yards," 
each  three  feet  long,  and  measured  right  and  left  from  the  datum 
line  as  an  axis  of  absciss®. 

In  fine,  the  cave-earth  is  excavated  in  vertical  slices  or  paral- 
lels four  feet  high,  one  foot  thick,  and  as  long  as  the  chamoer  is 
broad  where  this  breadth  does  not  exceed  80  feet.  Each  par- 
allel is  taken  out  in  levels  one  foot  high,  and  each  level  in  hori- 
zontal prisms  three  feet  long  and  a  foot  square  in  the  section,  so 
that  each  contains  three  cubic  feet  of  material. 

This  material,  after  being  carefully  examined  in  situ  by  can- 
dlelight^ is  taken  to  the  doorway  and  reexamined  by  daylight, 
after  which  it  is  at  once  removed  without  the  cavern.  A  box  is 
approi>riated  to  each  yard  exclusively,  and  in  it  are  placed  all 
the  objects  of  interest  which  the  prism  yields.    The  boxes,  each 
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having  a  label  containing  ilie  data  necessary  for  defining  the 
situati<^  of  its  contents,  are  daily  sent  to  the  Honorary  Secretary 
of  the  committee,  by  whom  the  specimens  are  at  once  cleaned 
and  packed  in  fresh  boxea  The  labels  are  numbered  and  pack- 
ed with  the  specimens  to  which  they  respectively  belong,  and  a 
record  of  the  day*s  work  is  entered  in  a  diary. 

The  same  method  is  followed  in  the  examination  of  the  black 
mould,  and  also  of  the  stalagmitic  breccia,  with  the  single  ex- 
ception that  in  these  cases  the  parallels  are  not  divid^  into 
levels  and  yards. 

With  very  rare  exceptions  the  cavern  has  been  visited  daily 
by  one,  and  frequently  by  both  of  the  superintendents ;  and 
monthly  reports  of  progress  have  been  regularly  forwarded  to 
Sir  Charles  Lyell,  the  chairman  of  the  committee. 

Though  it  would  be  premature  to  attempt  anything  like  an 
exhaustive  list,  it  may  be  of  interest  to  furnish  a  brief  and  gen- 
eral account  of  the  objects  which  have  been  found. 

Of  the  articles  met  with  in  the  black  mould,  those  occurring 
between  the  fallen  masses  of  limestone  have  been  kept  distinct 
from  such  as  have  been  detected  beneath  them.  Such  a  division, 
however,  is  not  rendered  necessary  by  the  characters  of  the  ob- 
jects themselves,  and  will  not  be  attended  to  on  the  present  oc- 
casion. In  this  category  also  may  be  placed  the  greater  number 
of  the  specimens  found  in  the  talus  outside  the  cavern.  The 
collection  is  of  a  various  miscellaneous  nature.  It  consists  of 
stones  of  various  kinds,  human  industrial  remains,  charred 
wood,  bones  of  various  animals,  marine  and  land  shells,  and  the 
broken  shells  of  hazel-nuts.  It  passes  from  the  rabbit's  nest 
lined  with  clean  dry  fur  and  containing  a  couple  of  fresh  green 
ivy-leaves,  and  numberless  fragments  of  wine  and  porter  bottles 
flung  away  by  parties  who  have  visited  the  cavern  mainly  from 
a  love  of  frolic,  back  to  the  age  of  bronze  implements  and  of 
flint-flakes,  and  probably  represents  from  fifteen  hundred  to  two 
thousand  years. 

The  stones  are  in  most  cases  well  rounded,  and,  at  least,  some 
of  them  are  of  marine  origin,  since  they  are  distinctly  lithodo- 
mized.  They  consist  of  limestone,  quartz,  red  grit,  greenstone, 
and  flint ;  all  except  the  last  derivable  from  the  rocks  of  the  im- 
mediate district,  and  were  probably  obtained  from  the  neigh- 
boring beaches,  where  also  the  flints  were  perhaps  found ;  for 
though  there  is  no  flint  in  situ  within  five  miles,  it  is  a  well- 
known  fact  that  such  pebbles  are  met  with  on  existing  beaches 
at  much  greater  distances  from  any  known  accumulation  of  flints 
in  place.  The  rounded  stones  are  extremely  numerous  in  the 
black  mould,  and  were  undoubtedly  selected  and  taken  to  the 
cavern ;  but  for  what  purpose  it  may  not  be  easy  to  determine. 
There  are  also  several  pieces  of  hard  greenish-grey  grit  of  an 
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elongated  form,  which  were  perhaps  used  as  whetstones.  An- 
gular pieces  of  slate  are  also  numerous.  They  are  probably 
fragments  of  articles  fashioned  by  man,  as  occasionally  a  piece  is 
met  with  which  is  obviously  a  portion  of  a  curvilineal  plate. 
Such  plates  are  mentioned  by  Mr.  M'Enery,  who  supposes  them 
to  have  been  used  as  covers  for  earthenware  vessels.  The  hu- 
man  industrial  remains  consist  of  articles  in  bronze  and  in  bone, 
pottery,  spindle-whorls,  and  flint-flakes.  The  bronze  articles 
are  a  fibula,  the  bowl  and  part  of  the  stem  of  a  spoon,  a  spear 
head,  a  fragment  of  a  socketed  celt,  two  or  three  rings,  one  coil 
of  a  helical  spring,  a  pin  about  8}  inches  long,  and  an  object 
resembling  a  horseshoe  in  form,  but  not  more  than  an  inch  long. 
In  this  connection  may  be  mentioned  a  lump  of  metal  which, 
from  its  general  appearance,  would  be  termed  copper  ore,  but 
from  its  interior,  a  small  portion  of  which  has  been  exposed  ac- 
cidentally, it  is  probably  native  copper,  or  a  mass  of  metal 
which  has  been  smelted.  A  similar  mass  mentioned  by  Mr. 
M'Enery,  is  said  to  have  been  analyzed  "  by  Mr.  Phillips  and 
found  to  be  pure  virgin  ore."  Much  of  the  pottery,  excepting 
one  small  piece,  undoubtedly  Samian,  is  extremely  coarse,  and 
in  most  cases  it  is  unglazed.  A  large  number  of  fragments 
have  been  found,  but  nothing  approaching  a  perfect  vessel. 
They  are  generally  ornamented,  and  from  the  diflterent  patterns, 
as  well  as  from  other  facts,  it  may  be  concluded  that  they  rep- 
resent a  considerable  number  of  utensils.  One  piece  probably 
formed  part  of  a  vessel  in  which  things  were  burnt,  as  on  its 
inner  surface  there  is  a  firm  admixture  of  clay  and  small  bits 
of  charcoal.  Much  of  the  pottery  is  without  doubt  of  Eoman 
age. 

The  objects  fashioned  in  bone  are  a  comb,  which  in  size  and 
outline  resembles  a  common  shoe-lifter  having  teeth  cut  in  the 
broad  end ;  a  spoon,  neatly  formed  of  a  portion  of  a  rib,  and 
measuring  about  6  inches  long  and  VVths  of  an  inch  broad ;  a 
chisel  about  2tVths  inches  in  length,  and  at  its  broad  end  y^ths 
of  an  inch  in  width ;  a  wedge,  somewhat  rudely  fashioned  out 
of  a  born  or  antler ;  two  small  fragments  which  appear  to  be 
portions  of  combs,  and  one  of  which  bears  traces  of  ornamen- 
tation ;  and  an  article  about  3  inches  long,  apparently  the  han- 
dle of  some  tool. 

The  spindle- whorls  are  formed  of  different  materials,  such  as 
Devonian  red  grit,  one  of  the  harder  varieties  of  Triassic  sand- 
stone (rocks  abundant  in  the  neighborhood),  a  somewhat  coarse, 
greenish,  schistose  rock  not  found  near  the  district,  and  Eim- 
meridge  eoal.  They  differ  somewhat  in  dimensions  and  in  work- 
manship ;  some  bein^  well  finished,  whilst  others  are  so  rough- 
ly made  as  to  render  it  safer  perhaps  to  call  them  simply  "  holed 
stones."    With  them  may  be  mentioned  a  large  bead,  which  ap- 
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pears  to  oonsiat  of  amber  or  some  analogous  sabstanee ;  and  a 
small,  holed,  ellipsoidal  fragment  of  limestone,  which  was  per- 
foratcfd  probably  by  some  lithodomous  moUask. 

The  flint-flakes  are  four  in  number,  two  of  dark  and  two  of 
light  or  white  flint,  the  latter  being  the  best  formed.  The  light 
color  is  more  or  less  superficial,  the  center  being  of  a  dark  gray. 

The  charred  wood  is  very  abundant.  Some  specimens  are 
undistinguishable  from  prepared  charcoal,  whilst  others  are  ob- 
viously nothing  more  tnan  partially  burnt  sticks,  some  of  them 
of  considerable  size. 

Bones  are  extremely  numerous.  They  are  more  or  less  dis- 
colored, and  have  lost  a  considerable  portion  of  their  weight 

It  may  be  doubted  whether  the  entire  elements  of  any  skeleton 
have  been  found  lying  together.  Amongst  them  there  are  the 
relics  of  pig,  deer,  sheep,  fox,  wolf  (?),  bat,  hare,  rabbit,  with 
smaller  rodents,  birds,  and  various  kinds  of  fish.  Some  of  them 
appear  to  have  been  exposed  to  the  action  of  fire. 

The  land  shells  are  principally  various  kinds  of  snail,  the 
larger  forms  being  the  most  prevalent.  They  occur  in  all  stages 
of  growth,  and  thus  render  it  probable  that  they  had  established 
a  colony  in  the  cavern.  Amongst  the  marine  shells  are  the  lim- 
pet, whelk,  oyster,  cockle,  mussel,  pecten,  solen  or  razor-shell, 
and  the  internal  shell  of  the  cuttle-nsh,  Sspta  officinalis.  From 
the  unrubbed  condition  of  the  last,  it  was  probably  not  found  cast 
ashore  on  the  beach,  but  taken  directly  rrom  the  cephalopod  to 
which  it  belonged. 

The  source  of  the  shells  of  hazel-nuts  is  not  far  to  seek. 
They  were  no  doubt  obtained  from  the  wood  in  which  the  cav- 
ern is  situated,  and  were  perhaps  carried  in  by  small  animals 
whose  homes  were  under  the  fallen  masses  of  limestone  where 
the  shells  were  found.    Most  of  them  are  perforated  at  one  end. 

In  passing  below  the  black  mould  we  first  encounter  the  sta- 
lagmitic  breccia.  This  the  workmen  carefully  break  into  small 
fragments,  in  order  to  detect  any  articles  of  interest  imbedded 
in  It.  The  search,  though  not  very  productive;  has  not  been 
quite  fruitless.  In  the  breccia  have  been  found  charred  wood, 
marine  and  land  shells,  and  bones  of  various  animals,  some  of 
which  perhaps  are  extinct 

Immediately  beneath  this  cake  we  enter  the  red  cave-loam,  and 
at  once  find  ourselves  amongst  the  relics  of  several  species  of 
extinct  animals.  The  only  differences  in  the  four  successive 
levels  in  which,  as  already  stated,  the  red  loam  is  taken  out  are 
simply  that  the  first  or  uppermost  is  the  poorest,  and  the  third, 
perhaps,  the  richest  in  osseous  remains;  and  that  the  three 
lower  levels  contain  a  large  amount  of  minutely  comminuted 
bone,  of  which  there  are  very  few  instances  in  the  uppermost 
foot   In  other  respects  the  levels  are  the  same— everywhere  the 
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same  in  the  materials  which  form  the  staple  of  the  deposit;  in 
the  occurrence  of  pebbles  of  varioas  kinds  of  rock,  which  differ 
from  those  in  the  overlying  black  mould  only  in  being  less  nu* 
merous;  in  the  presence  of  bones  in  the  same  condition  and  rep- 
resenting the  same  species  of  animals ;  and  in  yielding  ^'  flint 
implements  "  of  the  same  types.  It  will  not  be  necessary,  there- 
fore, to  describe  each  level  separately  or  in  detail. 

The  bones  found  below  the  stalagmite  are  heavier  than  those 
met  with  above  it  This  distinction  is  so  well  marked  and  so 
constant  ajsto  be  characteristic.  It  would  be  easy  to  assign 
them  to  their  respective  deposits  by  their  specific  weights  alone. 
Most  of  those  from  the  red  loam  are  but  little  discolored,  indeed 
some  of  them  are  of  chalk-like  whiteness.  A  few,  however,  oc- 
cur here  and  there  which  have  undergone  a  considerable  amount 
of  discoloration,  a  consequence,  probably,  and  also  a  proof  of  a 
greater  degree  of  exposure  before  their  inhumation.  On  most 
of  the  latter,  certain  lines  and  patches  of  lighter  color  not  unfre- 
quentlj  present  themselves,  which  may  be  likened  to  such  as 
are  sometimes  left  by  mosses  or  lichens  on  objects  of  which 
they  have  grown. 

A  large  number  of  bones,  including  jaws,  teeth,  and  horns, 
are  scored  with  teeth-marks,  clearly  the  work  of  animals  of  dif- 
ferent kinds.  Some  of  the  long  bones  are  split  longitudinally. 
Many  appear  to  have  been  rolled,  including  most  of  those  which 
have  been  gnawed;  and  in  the  case  of  the  latter,  it  is  tolerably 
obvious  that  the  rolling  was  subsequent  to  the  gnawing.  Some 
of  those  found  beneath  the  large  masses  of  fallen^ limestone  are 
in  a  crushed  condition,  and  thus  apparently  attest  the  fact  that 
the  deposit  on  which  they  lav,  and  on  which  the  blocks  fell,  was 
of  compact  nature,  and  capable  of  firm  resistance. 

The  minutely  comminuted  bone  already  spoken  of,  is  com- 
monly found  converted  with  loam  and  stones  into  a  firm  breccia. 
Not  unfrequently,  however,  it  occupies  the  hollow  cavities  of 
some  of  the  larger  bones.  With  it  there  sometimes  occurs  a 
cream-colored  substance,  which  in  a  few  instances  has  been  met 
also  in  the  form  of  small  detached  lumps  having  a  low  specific 
gravity.  This,  as  well  as  some  of  the  comminuted  bone^  has 
been  supposed  to  be  of  faecal  origin. 

In  cleaning  the  bones  it  is  frequently  found  to  be  impossible 
to  remove  entirely  the  earthy  matter  from  them.  They  are  at 
least  partially  invested  with  a  thin  film,  which  defies  the  brush 
and  water.  On  drying,  however,  this  matter  commonly  scales 
off,  and  proves  to  be  a  paste  or  paint  composed  of  loam  and  car- 
bonate of  lime,  the  latter  probably  derived  from  drip  from  the 
roof. 

Large  portions  of  the  osseous  remains  occur  in  the  forms  of 
fragments  and  mere  splinters.    The  identifiable  parts  are  chiefly 
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teeth,  which  are  extremely  namerous.  Amongst  the  Mammals 
represented,  there  are  certainly  the  Cave-bear,  Cave-lion,  Cave- 
hysena.  Fox,  Horse  (probably  more  than  one  species),  Ox,  seve- 
ral species  of  Deer,  the  tichorhine  Rhinoceros,  and  Mammoth. 
Bemains  of  the  Hyaena  are  probably  the  most  abundan't,  after 
which  come  those  of  Rhinoceros  and  Horse.  The  relics  of  the 
Mammoths  (both  molars  and  tusks)  are  those  of  very  young  in- 
dividuals. 

It  has  already  been  hinted  that  ''flint  implements"  occur 
everywhere  in  the  cave-earth  mixed  up  with  the  remains  of  ex- 
tinct Mammals.  Several  of  them  were  found  in  the  presence  of, 
and  some  of  them  by,  the  superintendents.  Like  the  bones, 
they  are  at  least  abundant  in  the  uppermost  foot^  and  occur  in 
greatest  numbers  in  the  lowest  zones.  Altogether,  and  without 
reckoning  doubtful  specimens  and  numerous  chips,  nearly  thirty 
"implements"  have  been  dug  out.  Though  the  designation  of 
*'  flint "  is  given  to  all,  some  of  them  are  perhaps  of  chert.  Of 
the  flints  properly  so  called,  some  are  of  a  dark,  and  others  of  a 
light-grey  color,  whilst  a  third  kind  are  almost  white,  and  have 
a  porcellanous  aspect.  With  the  exception  of  three,  they  are 
all  of  the  kinds  known  as  flakes — fiat  on  one  side,  and  more  or 
less  carinated  on  the  other.  Some  of  them  are  fragments  only, 
others  were  found  broken  in  the  deposit  with  the  parts  lying  in 
contact,  whilst  others  again  are  perfect.  Some  of  the  broken 
specimens  of  the  white  variety  snow  that  they  are  not  of  this 
color  throughout  their  entire  mass,  but  have  a  dark  central  axis 
or  core.  Th^  flakes  agree  in  character  with  those  in  the  black 
overlying  mould.  The  excepted  three  are  of  chert,  and  are 
worked  on  both  sides.  They  were  found  in  the  second,  third, 
and  fourth  levels ;  one  in  each.  That  from  the  second  foot  is 
about  4f  inches  long,  and,  where  widest,  2^  broad.  At  one  end 
it  tapers  to  a  point,  and  narrows  to  no  more  than  f  of  an  inch 
at  the  other.  In  outline  it  is  rudelv  a  segment  of  a  curvilineal 
figure,  and  is  slightly  falciform.  The  inner  or  concave  margin 
is  the  cutting  edge.  Unfortunately  the  tip  of  the  pointed  end 
was  broken  oflf  after  exhumation.  Those  from  the  third  and 
fourth  levels  are  more  highly  wrought  "implements."  They 
are  worked  to  an  ed^e  around  the  entire  perimeter.  In  outline 
they  are  rather  ovoid  than  elliptical,  being  narrower  at  one  end 
than  at  the  other.  That  from  the  third  foot  measures  4^  inches  in 
length,  and  its  greatest  breadth  and  thickness  are  respectively 
3^  inches  and  f  of  an  inch.  That  found  in  l^e  fourth  zone,  the 
lowest  yet  reached,  is  the  most  elaborately  finished  "  implement" 
of  the  series  .  It  is  lighter  in  color  and  somewhat  smaller  than 
the  preceding  two,  its  dimensions  being  8i  inches  long,  2^  broad, 
and  f  in  thickness. 

Without  intending  at  present  to  enter  on  the  consideration  of 
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all  the  bearings  of  the  entire  evidence  produced,  the  committee 
feel  at  liberty  to  express  their  conviction  that  it  is  totally  impos- 
sible to  doubt  either  the  human  origin  of  the  "  implements,"  or 
their  inosculation,  in  undisturbed  soil,  with  the  remains  of  the 
Mammoth,   the  Cave-bear,  and  their  extinct  contemporaries. 

Nor  are  these  the  only  indications  of  human  existence  found 
in  the  cave-earth.  Several  small  pieces  of  burnt  bone  have  been 
met  with  in  the  red  loam,  some  of  them  loose  and  detached, 
others  of  small  size  and  incorporated  in  the  breccia  composed  of 
loam,  stones,  and  comminuted  bone. 

Mention  has  been  made  already  of  the  occurrence  in  the  cave- 
earth  of  rounded  stones  not  derivable  fix>m  the  limestone  hill  in 
which  the  cavern  is  situated.  It  seems  probable  that  at  least 
some  of  them  were  selected  and  taken  there  by  man ;  though  it 
may  not  be  easy,  perhaps,  to  determine  in  all  cases  for  what 
purpose.  But,  waiving  this  point,  there  are  two  stones  which 
must  not  be  hastily  dismissea.  The  first  of  them  is  4|  inches 
long,  and  something  less  than  one  inch  square  in  the  section. 
It  is  a  mass  of  hard  purplish-grey  grit,  and  is  undoubtedlv  a 
whetstone,  or  rather  a  portion  of  ona  It  was  found  in  the  nrst 
level  of  the  cave-earth,  in  a  small  recess  or  cavity  in  the  north- 
ern wall  of  the  chamber,  immediately  beneath  a  projecting  stra- 
tum of  limestone  in  situ.  In  this  cavity  the  stone  stood  with  its 
longest  axis  vertical.  The  superintendents  were  yinclined  to 
the  opinion  that  it  had  slipped  through  a  hole  into  the  cavity  at 
a  comparatively  recent  date ;  and  they  diligently  set  to  work  to 
find  the  means  of  its  ingress.  Here,  however,  they  were  com- 
pletely foiled.  There  was  no  hole  or  passage,  vertical  or  lateral, 
by  which  the  cavity  could  have  been  entered.  Not  only,  as  has 
been  said,  was  there  a  thick  stratum  of  limestone  in  situ  imme- 
diately over  the  recess,  but  over  this  again,  as  well  as  over  the 
red  loam,  there  was  a  thick  compact  mass  of  stalagmitic  breccia, 
consisting  of  large  and  small  pieces  of  limestone  firmly  cement- 
ed, and  having  a  height  of  fully  eight  feet ;  the  whole  of  which 
was  removed  before  the  cavity  was  disclosed  or  its  existence  sus- 
pected. 

The  second  stone  is  a  rude  flattened  spheroid,  formed  from  a 
pebble  of  coarse,  hard,  red  sandstone,  and  apparently  used  for 
breaking  or  crushing.  Its  diameters  measure  2f  and  If  inches. 
It  was  found  in  the  second  level  of  the  red  cave-earth,  over 
which  lay  an  enormous  block  of  limestone,  but  no  stalagmite. 

In  addition  to  the  pleasure  which  always  attends  scientific  dis- 
covery, the  committee  have  had  the  gratification  of  confirming 
most  of  the  statements  of  their  predecessors.  Any  differences 
observable  between  the  statements  now  made  and  those  of  the 
earlier  investigators  arise  from  defective,  not  conflicting  evidence. 
For  example,  the  committee  have  not  yet  been  so  fortunate  as 
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to  find  the  remains  of  Machairodue  latidens,  mentioned  and  fig- 
ured by  Mr.  M'Enery,*  nor  of  Hippotamus  major,  alluded  to  by 
Prof.  Owenf  as  occurring  in  tbe  cavern ;  nor  have  they  found 
anything  in  the  least  degree  calculated  to  bring  the  statements 
alluded  to  into  discredit.  Again,  so  far  as  their  researches  have 
^one,  the  committee  have  not,  like  Mr.  Crodwin-Austen,  found 
me  bones  of  man  mixed  up,  in  undisturbed  soil,  with  those  of 
extinct  animals  ;j:  it  will  be  seen,  however,  that  there  is  no  (i 
priori  improbability  in  the  statement  of  the  distinguished  geolo- 
gist just  mentioned;  and  the  committee  would  remind  such  as 
may  be  disposed  to  attach  importance  to  the  fact  that  men's 
bones  are  not  forthcoming  as  readily  as  their  implements,  that 
in  the  black  mould,  as  well  as  in  the  red  loam  of  the  cavern,  the 
only  indication  of  man^s  existence  are  remnants  of  his  handi* 
work.  Pottery,  implements  and  ornaments  in  bone,  metal,  and 
stone,  the  remnants  of  his  fires,  and  the  relics  of  his  feasts  are 
numerous,  and  betoken  the  lapse  of  at  least  two  milleniums ; 
but  here,  as  well  as  in  the  older  deposits  below,  the  committee 
have  met  with  no  vestige  of  his  osseous  system. 

In  conclusion,  the  committee  would  observe  that  the  value  of 
their  labors  is  not  to  be  measured  by  the  discoveries,  or  rather 
the  rediscoveries,  which  they  have  made.  They  have  not  only 
disinterred  a  valuable  body  of  fact,  but  with  it  a  confirmation 
of  the  concurrent  statements  of  M'Enery,  Godwin-Austen,  and 
the  committee  of  the  Torquay  Katural  History  Society ;  and 
have  therebv  more  than  doubled  the  amount  of  trustworthy  ev* 
idence  which  they  have  themselves  produced. 


Aet.  XLV. — Additional  Notice  of  the  CoJiahuila  Meteoric  Iron  ;  by 
Chables  Upham  Shepabd. 

Prof.  F.  Shephebd  having  put  me  in  conmiunication  with 
aj.  E.  M.  Hamilton,  in  reference  to  the  locality  of  Bonanzai 
New  Mexico,  I  have  derived  from  this  persevering  explorer  sev- 
eral interesting  particulars  concerning  these  extraordinary  masses 
that  appear  worthy  of  publicity. 

Major  Hamilton  states  that  Bonanza  is  about  thirty  or  forty 
miles  north  of  Santa  Rosa,  but  much  farther  to  the  west.  Resi- 
dents of  the  vicinity  told  him,  it  had  only  once  before  been  vis- 
ited by  any  traveller,  and  this  was  fifteen  years  ago,  when  an 
Englishman  bad  been  deputed  thither  in  an  official  capacity,  to 
determine  whether  the  iron  could  be  applied  to  any  useful  pur- 

*  Oavem  Reaearches,  p.  82,  aod  plate  F.  (8to  editioo). 

t  British  Foflail  Mammals  aod  Birds,  p.  410  (1846). 

I  Trans.  GeoL  Soc.,  Second  Series.  toI.  ri,  part  2,  pp.  444  <fc  446. 


Digitized  by 


Google 


C.  U.  Shepard  on  the  Cokahuila  Meteoric  Iron.        385 

p06e«  He  reported  it  as  having  no  valae,  for  the  reason  that  it 
would  cost  more  to  divide  the  masses,  sufficiently  to  fit  them  for 
transportation,  than  the  metal  was  worth. 

Major  Hamilton  saw  thirteen  pieces,  twelve  of  which  had 
never  been  removed,  and  one  small  mass  of  about  seventy-five 
pounds,  that  had  been  carried  to  the  village  of  Santa  Bosa.  The 
area  within  which  the  twelve  masses  lie,  is  between  one  and  two 
miles  in  diameter. 

The  largest  mass  projects  two,  or  two  and  a  half  feet  above 
the  ground,  and  Is  some  three  feet  long,  and  a  little  less  in  width. 
How  far  it  is  buried  in  the  earth  is  unknown.  Their  surfaces 
are  all  smooth,  without  offering  any  projecting  points.  They 
are  quite  black  and  entirely  free  from  rust  In  shape,  they  are 
more  or  less  spherical,  and  much  resemble  the  time-worn  bould- 
ers in  the  beds  of  rivers.  Some  of  the  smaller  of  them,  are  es- 
timated to  weigh  between  two  and  three  thousand  pounds. 

Major  Hamilton  thinks  it  might  be  possible  to  cut  off  pieces 
of  a  lew  pounds  weight,  provided  suitable  tools  for  the  purpose 
ooold  bejproeured,  though  the  operation  would  be  attended  with 
much  difficulty. 

The  smaller  masses  might  be  transported  across  the  Bio  Grand 
into  the  United  States,  at  an  expense  of  fifteen  hundred  dollars 
each.  The  Mexican  authorities  would  have  no  objections  to 
their  removal  as  they  attach  no  value  whatever  to  them. 

Analysis, — The  fragment  analyzed  by  me,  weighed  6'01  grm., 
and  had  a  specific  gravity  of  7*825. 

Its  solution  in  hydrochloric  acid,  gave  no  indication  of  the 
presence  of  sulphur.  The  Rhabdite  crystals,  which  in  micro- 
scopic needle-points  were  quite  abundant  in  the  cold  solution, 
gradually  disappeared  on  the  addition  of  nitric  acid,  leaving 
only  a  very  minute  quantity  of  a  white  granular  powder,  sup- 
posed to  be  silicate  of  magnesia.  It  amounted  to  only  0001 
per-oent    The  composition  of  the  mass  was. 

Iron, 97-900 

Nickel,  with  traces  of  chromuim,  cobalt,  mag-  )       o.ioo 
nesium  and  phosphorus,  ) 

The  phosphorus,  as  determined  upon  seven  gram,  of  the  per- 
oxyd  of  iron  precipitate,  was  less  than  eight  parts  in  lO'uOO. 
No  search  was  made  for  tin  or  copper. 

As  I  have  not  yet  been  able  to  procure  a  polished  slice  of  the 
iron,  I  can  add  nothing  concerning  the  Widman  figures.  If  they 
exist,  they  will  be  extremely  fine,  and  probably  resemble  those 
of  the  Braunau  iron. 

Amhent,  March  20, 1867. 
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SCIENTIFIC    INTELLIGENCE. 

I.   CHEMISTRY  AND  PHYSICS. 

1.  On  the  conversion  of  dynamical  into  electrical  force  without  the  aid 
of  permanent  magnetism, — The  magneto-electric  machine  of  Mr.  Wilde 
has  been  briefly  described  in  a  former  notice.  A  modification  of  this 
apparatus  which  possesses  much  tb'eoretic  interest  has  been  contrived 
by  the  brothers  W.  and  C.  W.  Siemens,  and  at  about  the  same  time  and 
independently  by  Wheatstone.  In  these  machines  the  steel  magnets  of 
the  generating  or  primary  magneto-electric  machine  are  replaced  by 
electro-magnets.  The  electro-magnets  are  first  charged  by  a  galvanic 
battery  or  other  rheomotor,  the  armature  is  then  caused  to  rotate,  and 
the  battery  is  removed,  when  the  magnetic  action  continues  to  accumu- 
late without  its  aid.  Listead  of  employing  a  battery  the  soft  iron  of  the 
electro-magnet  may  be  touched  by  a  permanent  magnet  In  practice 
this  is  not  necessary,  as  the  residual  magnetism  of  the  iron  is  suflScient. 
In  Wheatstone's  apparatus  the  wires  covering  the  electro-magnets  and 
those  surrounding  the  armature  are  connected,  so  that  the  current,  which, 
is  made  to  move  in  one  direction,  acts  upon  the  electro-magnet  in  such  a 
manner  as  to  increase  its  existing  polarity.  The  force  required  to  turn 
the  armature  then  becomes  vastly  increased,  as  well  as  the  intensity  of 
induced  current  In  this  case  also  the  residual  magnetism  of  the  iron  is 
the  primary  cause  of  the  current  which  then  goes  on  increasing  up  to  a 
maximum,  at  the  expense  of  course  of  a  certain  amount  of  work  ex- 
pended in  producing  rotation.  When  a  cross  wire  is  placed  so  as  to 
^divert  a  portion  of  the  current  from  the  electro-magnet  a  remarkable  in- 
<$rease  in  the  heating  and  magnetizing  power  of  the  current  is  observed. 
Wheatstone  accounts  for  this  increase  by  supposing  that  the  current 
passing  through  the  armature  branch  and  cross  wire  experiences  a  much 
less  resistance  than  if  it  had  passed  through  the  armature  and  electro- 
magnet branches,  and  though  the  electro-motive  force  is  less,  the  resist- 
ance having  been  rendered  less  in  a  greater  ratio,  the  resultant  effect  is 
greater.  In  conclusion  Wheatstone  points  out  the  analogy  between  the 
augmentation  of  the  power  of  a  weak  magnet  by  means  of  an  inductive 
action  produced  by  itself,  and  the  accumulation  of  power  shown  in  the 
electrical  machines  of  Holtz  and  others,  in  which  a  very  small  quantity 
of  electricity  is  made  by  a  series  of  inductive  actions  to  equal  or  exceed 
the  effects  of  the  most  powerful  machines  of  the  ordinary  construction. 
— Proc.  of  the  Royal  Society,  xv,  367,  369.  w.  o. 

2.  New  applications  of  methods  of  reduction  in  organic  chemistry, — 
Bkrthelot  has  studied  the  action  of  iodhydric  acid  upon  a  variety  of 
organic  compounds,  and  has  greatly  extended  our  knowledge  of  the 
transformations  produced  by  this  valuable  reagent  the  introduction  of 
which,  it  will  be  remembered,  is  due  to  himself.  The  experiments  were 
conducted  by  introducing  the  organic  matter  to  be  operated  on  into  a 
tube  with  a  very  concentrated  solution  of  iodhydric  acid,  sealing  the  tube 
and  heating  to  a  temperature  of  275^  C.  In  this  manner  the  iodid,  bro- 
mid,  and  cblorid  of  ethylene  yield  hydruret  of  ethylene,  haloid  acid,  and 
free  iodine,  the  reaction  in  the  case  of  the  iodid  being  represented  by 
the  equation 

04HJ,-|-2HI=C^He+2l2, 
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and  in  the  case  of  the  bromid  of  ethylene  by  the  equation 

In  like  manner  di-iodhydrate  of  acetylene,  C^H2(2HI),  and  iodid  of 
ethyl,  G^H^I,  yield  hydruret  of  ethylene  and  free  iodine.     Iodid  of  allyl 
yields  hydruret  of  propylene,  according  to  the  equation 
CeH,I+3HI=CeHe+2l,. 

lodhydrio  acid  acts  even  upon  perch lorinated  compounds ;  thus  sesqui- 
chlorid  of  carbon,  O^Clg,  reacts  with  it  according  to  the  equation 

C4Cle+12HIz=C4He  +  6HCI+6I2. 
All  the  hydrocarbons  capable  of  uniting  directly  with  iodhydric  acid,  as 
for  instance  all  the  ethylenes  and  acetenes,  O^nHjn  Ai^d  C2nB^2n-2^  ^^^ 
unite  with  iodhydric  acid,  and  afterward  by  the  action  of  an  excess  of 
the  acid  upon  the  new  compound  formed,  yield  a  new  hydrocarbon  and 
free  iodine. 

Alcohols  treated  in  the  same  manner  yield  first  the  iodids  of  the  radi- 
cals and  these  then  react  with  iodhydric  acid  in  the  manner  explained 
above.  Thus  the  first  action  of  iodhydric  acid  upon  common  alcohol 
may  be  represented  by  the  equation 

C^He02H-4HI=C4He +H2O2  +  2I2, 
iodid  of  ethyl  being  an  intermediate  product.    In  like  manner  glycerine 
yields  hydruret  of  propylene. 

Ethers  derived  from  the  oxacids  are  first  decomposed  with  fomtation 
of  an  iodid  of  the  radical  and  regeneration  of  the  oxacid ;  the  iodid  and 
oiflacid  are  then  separately  acted  on  by  the  excess  of  free  iodhydric  aeid. 
Thus  methyl-formic  ether  and  iodhydric  acid  react  according  to  the 
equation 

CsH,(C,H,0,)+2HI=C,0,+C,H.+H,0,+I,. 

Common  aldehyd  yields  hydruret  of  ethylene  mixed  with  hydrogen 
and  probably  with  some  marsh-gas.  Acetone  gives  hydruret  of  propy- 
lene according  to  the  equation 

CeHeO,+4HI=C,H,+H,0,+2l„ 

but  the  hydruret  of  propylene  undergoes  a  partial  decomposition,  proba- 
bly according  to  the  equation 

Organic  acids  treated  with  iodhydric  acid  are  reduced  to  formenes 
containing  the  same  quantity  of  carbon  as  the  acid,  provided  that  these 
are  sufficiently  stable  to  resist  a  temperature  of  275^  C.  Thus  acetic 
add  reacts  according  to  the  equation 

Succinic  acid,  like  butyric  acid,  yields  hydruret  of  butylene ; 
C8HeOe+12HI=CeH,o+4H20a.f6l^. 
The  author  remarks  that  the  facts  mentioned  above  furnish  a  general 
method  of  reproducing  the  fundamental  hydrocarbon  of  each  series  by 
means  of  all  the  bodies  in  the  series.  Thus  hydruret  of  ethylene, 
CLH^CHa),  yields  by  replacement  GJi4,{C\2),  C^R^mi),  C^H^ 
(HaOj),  0^2^4(04),  and  C4H2(04)(04),  in  each  the  substitution  being 
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by  equal  volumes.  All  these  compounds,  by  the  reducing  action  of  iod- 
hydric  acid,  reproduce  the  original  hydrocarbon,  C^H^. — Bull,  de  la 
Sociiti  Chimique,  Janvier,  1867,  p.  53.  w.  o. 

3.  On  the  monatomtc  nitriles, — ^The  monatomic  nitriles  may  be  re- 
garded as  primary  monamines,  the  three  atoms  of  hydrogen  in  ammonia 
being  replaced  by  one  atom  of  a  triatomic  radical.  L.  Henry  has  shown 
that  this  view  is  supported  by  several  new  and  interesting  facts.  Thus 
acetonitrile,  (€2^3)'"^,  readily  unites  with  dry  bromhydric  and  iodhy- 
dric  acids  with  production  of  intense  heat.  The  resulting  salts  are  solid 
crystalline  white  bodies,  soluble  in  alcohol  but  insoluble  m  ether.  They 
are  rapidly  decomposed  by  water  or  moist  air,  forming  acetic  acid  and 
salts  of  ammonia.  Benzonitrile  gives  analogous  compounds.  Sulpho- 
cyanic  acid  and  sulphocyanid  of  ethyl  may  also  be  referred  to  the  type 
of  ammonia,  like  the  corresponding  cyanic  acid  and  cyanid  of  ethyl. 
The  sulphocyanida  of  ethyl  and  allyl  combine  readily  with  dry  bromhy- 
dric and  iodhydric  acids,  giving  white  crystalline  bodies  decomposed  by 
water. — Bull,  de  la  Soc,  Chim.,  Janvier,  1867,  p.  86.  w.  o. 

4.  On  graphitoid  boron. — Wohler  has  obtained  the  so-called  graphi- 
toid  boron,  discovered  by  Deville  and  himself,  in  sufficient  quantity  for 
analysis,  and  has  found  that  the  substance  in  question  is  not  boron  but  a 
compound  of  boron  and  aluminum.  The  compound  is  always  formed 
in  preparing  crystallized  boron  or  by  fusing  aluminum  in  the  vapor  of 
chlorid  of  boron.  The  borid  crystallizes  in  very  thin  pale  copper-colored 
six-sided  tables  which,  according  to  Prof.  W.  H.  Miller,  are  monoclinic. 
It  does  not  burn  in  the  air  but  burns  in  chlorine  with  brilliancy,  forming 
chlorid  of  aluminum  and  chlorid  of  boron.  Two  analyses  led  to  the 
formula  AIB^^. — Ann.  der  Chemie  und  Pharm.,  cxii,  268.  w.  o. 

6.  On  the  constitution  of  mellitic  acid. — Bister  and  Soheibler  have 
found  that  mellitic  acid  is  six-basic  and  has  the  constitution  of  benzol, 
in  which  six  atoms  of  hydrogen  are  replaced  by  six  of  carbonyl,  CO^Hf 
so  that  its  formula  is  €)e(€02^)6'  When  heated  with  lime  it  is  com- 
pletely decomposed  into  carbonic  acid  and  benzol.  With  sodium  amal- 
gam mellitic  acid  takes  up  six  atoms  of  hydrogen  and  forms  the  six-basic 
acid,  €gHg(€J02H)6»  which,  when  heated  with  sulphuric  acid,  yields  a 
four-basic  acid,  €gH2(€02H)4.  This  can  take  up  four  atoms  of  hydro- 
gen to  form  a  new  acid,  which,  when  treated  with  sulphuric  acid,  again 
loses  carbonic  acid.  The  final  product  of  these  transformations  is  ben- 
SBoic  acid.  The  authors  beg  chemists  who  may  possess  a  stock  of  mellite 
to  supply  them  with  material  for  their  investigation. — Ann.  der  Chemie 
und  Pharm.^  cxli,  271.  *     w.  o. 

6.  On  the  cyanic  ethers. — Gal  has  studied  the  action  of  chlorhydric  and 
bromhydric  acids  upon  cyanic  ether.  The  dry  ether  absorbs  chlorhydric 
acid  gas,  and  by  distillation  a  liquid  is  obtained  which  has  a  penetrating 
smell,  fumes  slightly  in  the  air,  and  boils  between  108^  and  112^  C. 
The  author  gives  to  this  body  the  formula  C^H^O.C^NO.HCl,  which 
may  be  referred  to  the  type  of  chlorid  of  ammonium,  and  written 


Water  decomposes  thU  substance,  fonning  chlorid  of 
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etbylammoDiam  and  oarbonic  acid,  the  reaetion  being  expressed  by  the 
equation 

C4H^O.CjNO.HCl+2HO=C4H7N,HCl+2COa. 
Bromhjdric  acid  yields  a  similar  compound  boiling  at  118*^-122^  C. 
Heated  in  sealed  tubes  at  100"^  both  compounds  yield  cyanuric  ether  and 
free  hydracid.  The  cyanic  ether  obtained  by  Cloez  by*acting  upon 
ethylate  of  sodium  with  chlorid  of  cyanogen,  and  which  is  a  neutral 
liquid  insoluble  in  water  and  not  volatile,  exhibits  an  entirely  different 
behavior  toward  the  hydracids.  Chlorhydric  acid  converts  it  into  cy- 
anuric acid  and  chlorid  of  ethyl,  the  reaction  being  represented  by  the 
equation 

8(CaNO.C4H50)+3HCl=:CeN,0,.3HO-|-3C4H^Cl. 
Bromhydric  acid  acts  in  a  similar  manner.    Gal  is  of  opinion  that  the 

C  H    ) 
compound  of  Cloez  is  the  true  cyanate  of  ethyl,  n^jj''  [  ^2>  ^^^^^  ^® 

(CO 

cyanic  ether  of  Wurtz  is  an  ammonia,  N  •<  ri^u^-    The  author  promises 

a  further  investigation  of  the  subject  The  connection  of  his  results  with 
those  of  L.  Henry,  mentioned  above,  will  be  obvious  at  a  glance. — Bull. 
de  la  Soe.  Chim,,  Dec  1866,  p.  436.  w.  a. 

Y.  On  the  action  of  alcohols  upon  terchlorid  of  phosphorus, — When 
absolute  alcohol  is  poured  drop  by  drop  into  an  equivalent  quantity  of 
terchlorid  of  phosphorus  a  powerful  reaction  ensues,  the  principal  pro- 
duct of  which  is  a  body  having  the  formula  P(C2H^O)Cl2,  or  oxethyl- 
chlorid  of  phosphorus.  This  is  a  liquid  boiling  at  117^  C,  heavier  than 
water,  and  decomposed  by  this  into  alcohol  and  phosphorous  acid.  Bu- 
tjlic  and  amy  lie  alcohols  give  analogous  bodies. — Bull,  de  la  Soc.  Chim,j 
Dec  1866,  p.  481.  w.  o. 

8.  On  the  polymers  of  acetylene. — Berthslot  has  studied  the  products 
of  the  action  of  heat  upon  acetylene,  and  has  arrived  at  results  of  great 
interest  and  importance.  When  acetylene  is  heated  to  a  temperature 
approaching  that  at  which  glass  melts,  it  is  gradually  converted  into  a 
series  of  polymeric  bodies,  among  which  are  benzol,  styrol,  reten,  and 
fluorescing  hydrocarbons.  In  one  experiment  Berthelot  prepared  pure 
acetylene  by  the  direct  combination  of  pure  hydrogen  and  pure  carbon, 
and  then  obtained  from  this  acetylene  benzol,  which  was  thus  formed  by 
actual  synthesis  from  its  elements.  The  relation  between  the  two  sub- 
stances is  readily  seen  since  3C4H2=Cj2Hg;  benzol  is  therefore  tri- 
acetylene.  Berthelot  believes  that  a  volatile  hydrocarbon  occurring 
among  the  products  of  the  action  of  heat  upon  acetylene  is  diacetylene, 
2C^U^=:G^B.^.  Styrol  or  tetraoetylene,  4C4H2=CieHg,  forming 
about  one-fifth  of  the  entire  product  was  easily  recognized.  Naphthalin 
forms  another  product,  and  probably  is  a  product  of  the  decomposition 
of  pentacetylene,  C^oHgrrSC^Hj— H^.  The  highest  product  yet  ex- 
amined is  retene,  which  Berthelot  regards  as  enneacetylene,  C,oHj3= 
OC^Hp. — Ann.  der  Chem.  und  Pharm.,  cxli,  173.  w.  o. 

9.  Jyew  method  for  the  preparation  of  oxygen, — ^When  cuprous  chlorid 
Ou^Clg  is  exposed  to  the  air,  it  absorbs  oxygen  and  is  converted  into  cu- 
prous oxy-dichlorid  Cu^OCl^.    If  this  latter  compound  be  heated  to 

Ax.  JouB.  Sol— Sbooxd  Sbbies,  Vol.  ZLIII,  Na  129.~Mat,  1867. 
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about  400**  C,  it  is  decomposed  into  oxygen  and  cuprous  chlorid,  as 
before. 

Upon  this  reaction  Mallet  founds  a  method  for  tbe  commercial  prepa- 
ration of  oxygen.  Tbe  cuprous  salt,  mixed  witb  sand  or  clay  to  prevent 
fusion,  is  placed  in  a  retort,  wbicb  can  be  rotated  horizontally.  It  ia 
readily  oxydized  by  a  current  of  air,  passed  over  it  for  three  or  four 
hours.  The  heat  necessary  for  the  decomposition  is  no  higher  than  that 
required  for  the  preparation  of  oxygen  from  potassic  chlorate.  With  this 
arrangement  the  loss  of  material  is  inappreciable.  Each  kilogram  of 
cuprous  chlorid  yields  28  to  30  liters  of  oxygen. 

A  very  simple  modification  of  this  method  permits  the  preparation  of 
chlorine  gas  with  equal  facility.  If  after  oxydation  chlorhydric  acid  gas 
be  conducted  over  the  cuprous  oxy-dichlorid,  the  latter  becomes  cupric 
chlorid,  OuCl, .  At  a  red  heat,  this  salt  decomposes  into  cuprous  chlorid 
and  ehlonne.—L'Iwttitut^  1867,  p.  61. 

10.  Apparatus  for  detecting  differences  of  density  in  transparent  media, 
— Dr.  A.  T5PLBR  has  given  a  new  method  of  observing  certain  import- 
ant phenomena  which  escape  attention  by  direct  vision  more  or  less  com- 
Eletely.  His  pamphlet,  "Beobachtungen  nach  einer  neuen  optischen 
[ethode,  Bonn,  1864,"  is  not  at  hand ;  but  from  a  very  complete  synopsis 
(with  quarto  plate)  in  Erganzungsblatter  ziir  Kenntniss  der  Gegenwart, 
Hildburghausen,  1866,  i,  88,  and  from  his  article  on  the  application  of 
this  method  to  microscopic  observations,  in  Pogg.  Ann.,  1866,  cxxvii, 
556-580,  we  give  the  following : 

liCt  A  be  a  radiant;  a  good  lamp  surrounded  s 

with  a  brass  cylinder.    The  latter  has  a  circular    ▲  lm  bt 

opening,  in  front  of  which  is  placed  a  small  ver-  / 

tical  metallic  screen  with  holes  near  its  edge  for 

the  transmission  of  the  light  from  A.  This  pencil  of  light  falls  upon  a 
system  of  lenses,  L,  of  at  least  two  and  a  half  to  four  feet  focal  length 
and  of  large  diameter.  The  lenses,  L,  in  the  usual  tube,  together  witb 
the  lamp.  A,  and  screen,  are  supported  on  the  same  table ;  the  screen 
can  be  moved  in  the  axis  of  the  lens,  L,  to  change  the  divergence  of  the 
pencil.  At  a  distance  of  from  ten  to  twenty -five  feet,  L  will  give  the 
image  B  of  A.  Here  a  small  astronomical  telescope,  T,  is  so  placed  in 
the  common  axis  that  this  image  falls  just  on  the  front  face  of  the  objec- 
tive ;  at  this  point  is  placed  a  metallic  screen,  »,  having  a  straight,  sharp 
edge ;  this  screen  can  be  moved  by  a  screw,  like  the  movable  part  in  the 
slide  of  Bunsen's  spectroscope.  This  is  the  *'  Schlieren  ''-apparatus,  which 
hence  may  be  put  together  in  almost  any  philosophical  cabinet 

If  the  lens,  L,  is  perfect,  the  entire  beam  of  light  is  concentrated  in 
B ;  and  in  moving  the  screen,  «,  down,  no  change  in  the  image,  B,  is 
observed  until  the  screen  reaches  B,  when  the  lens,  L,  suddenly  disap- 
pears. But  if  L  is  not  perfect,  if  it  contains  a  flaw,/  (i.e.,  Sckliere)^ 
then  this  will  refract  light  differently  from  the  body  of  the  lens ;  the  rays 
from  /  will  not  collect  in  B ;  when  s  has  nearly  reached  B,  many  of  the 
rays  from/  (which  otherwise  would  have  reached  the  objective  of  T  and 
thus  the  eye)  are  now  cut  off;  henQQ  f  appears  dark  on  the  bright  ground 
of  the  image  of  L.  And  when  s  is  moved  down  so  as  completely  to  cut 
off  the  regular  image  B,  many  of  the  rays  from/  will  yet  reach  the  ob- 
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jective,  so  that  /  noto  appears  bright  upon  a  dark  ground.  As  the  dis* 
taoce  LT  is  quite  considerable  (even  twenty  feet  or  more),  and  as  the 
telescope  may  have  considerable  power,  this  method  is  incredibly  sensi- 
tive. The  object  to  be  examined  must  of  course  be  transparent;  if  it  is 
the  objective  of  a  telescope,  this  serves  as  L;  if  a  flame  or  the  like,  it  is 
placed  at  M  near  L,  between  L  and  T. 

Topler  has  found  that  perfectly  homogeneous  glass  is  exceedingly  rare ; 
it  has  usually  either  filiform  flaws  (which  are  easily  detected  and  but 
little  injurious)  or  has  flaws  throughout  its  entire  mass,  appearing  in  this 
apparatus  as  if  brushed  over  by  a  brush.  These  very  injurious  flaws 
hitherto  were  not  discovered  till  the  lens  was  almost  worked  out ;  by 
this  apparatus  they  are  easily  detected  in  the  glass. 

The  Jlame  of  a  Bunsen  burner  (placed  at  M)  shows  besides  the  three 
well  known  parts  visible  to  the  unaided  eye,  two  others :  an  exterior, 
large,  very  well  defined  cone  (consisting  of  the  heated  products  of  com- 
bustion and  of  air)  and  a  bright  interior  cone,  resting  on  the  tube  as  the 
base,  having  a  sharp  outline  (consisting  of  the  gas  mixture  before  any 
combustion  has  taken  place). 

The  electric  sparky  when  produced  by  the  induction  coil  and  iftllowed 
to  pass  b«^tween  the  electrodes  held  at  M,  shows  very  interesting  and  in- 
structive phenomena ;  of  which,  however,  it  would  be  very  difficult  to 
give  a  clear  idea  in  a  few  words. 

The  sound-wave  in  air  corresponding  to  each  separate  spark  is,  like 
the  sound,  a  single  impulse;  it  is  beautifully  visible  as  a  bright  circle  or 
ellipse  around  the  source  of  sound,  moving  regularly  from  the  center 
outward.  A  succession  of  sparks  in  regular  intervals  gives  moving  circles 
of  light  The  spark  from  a  Leyden  jar  gives  a  sharp  sound,  and  one  in- 
creasing circle  of  light  one  sound-wave.  That  this  is  a  sound-wave, 
Tdpler  proved  by  trying  in  vain  to  blow  it  aside  by  a  feeble  current  of 
air,  and  also  by  finding  it  to  progress  more  rapidly  in  heated  air.  But 
more  interesting  yet  is  his  experiment  on  the  reflected  sound-wave.  Sus- 
pending a  glass  plate  from  the  brass  electrodes  by  means  of  corks,  he 
flaw  in  lines  of  light  precisely  the  same  phenomenon  which  we  observed 
when  circular  waves  of  a  liquid  meet  a  plane  wall :  they  are  reflected  as 
circles  described  from  a  point  as  far  behind  the  obstacle  as  the  origin  of 
the  wave  is  in  front  of  the  same.  By  having  the  electrodes  either  in  the 
axis  of  the  apparatus  or  at  right  angles  to  it,  Tdpler  found  that  in  the 
first  case  the  lines  were  elliptical,  in  the  latter  circular :  so  that  the  wave 
is  a  surface  of  revolution  around  the  electrodes  as  an  axis. 

It  may  well  be  said  that  by  means  of  Topler's  apparatus  we  see  the 
sound ;  in  Chladni^s  and  even  in  Eundt's  experiments  we  only  see  the 
motion  imparted  by  air  to  some  other  body,  not  the  motion  of  the  air 
itself.  For  the  application  of  this  method  to  the  microscope,  see  Tdpler's 
article  in  Pogg.  Ann.  o.  h. 

11.  On  atomic  heat  and  the  specific  gravity  of  gases, — Gustav  Sobmidt, 
known  by  his  theoretical  labors  on  heat  and  the  steam-engine,*  has  pub- 
lished an  article  on  ^Atom-v>&rme^^  (the  specific  heat  of  atoms,  which  we 
abbreviate  as  above) ;  but  only  the  appendix  to  the  article,  treating  on 
the  specific  gravity  of  gases,  seems  to  contain  any  addition  to  our 
knowledge. 

*  Theorle  der  DampfmaschineD.    Freiberg,  1861. 
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The  atomic  faeat,  ut,  of  an  element  (=^c,  where  ^  ie  the  atomic  weight 
ftnd  c  the  specific  heat  of  the  substance),  he  endeavors  to  prove  to  be 
t0=an,  where  «t  is  a  constant,  the  same  for  all  the  elements,  and  n  the 
characteristic  of  the  element.  Therefore,  if  a  represents  the  number  of 
atoms  in  any  compound,  and  if  the  atomic  heat  of  the  compound  equals 
the  9um  of  the  atomic  heat  of  the  several  atoms,  it  follows  that 
to=:gc=z2a .  an:na2arL 

Schmidt  makes  a  number  of  suppositions  in  regard  to  a  and  hence 

32 
obtains  diflferent  values  of  n.     For  solidt  he  takes  either  asi--=l'0666 

30 

or  a-=0'8 ;  for  gases  he  adopts  a=0'80y  and  correspondingly  for  n. 


n 

eolidi.                                                Gum.          | 

0=1-0666 

a=0-8               1     a=0-86       | 

2 
8 

4 
6 
6 
7 
8 

H,  0,  B,  SI 

P 

F.O 

y.s 

CI,  Br,  I,  and  metals 

C 
H,B»Si 

H 

0,0,  N,S 
Br,  01 
P,Si 

As,  So,  Ti 

O.P 

F 

N,S 

CI,  Br,  I,  and  metals 

A  glance  at  this  table  is  enough  to  convince  any  one  that  this  suppo- 
sition cannot  be  correct.  We  need  only  to  calculate  the  values  toz=an 
from  this  table,  and  compare  them  with  those  used  by  Eopp,  to  see  that 
the  so-called  ^^ characteristic^  is  essentially  characterized  by  having  no 
character  whatever. 

We  should  not  have  referred  to  this  memoir  if  we  had  not  found  the 
closing  pages  thereof  to  contain  a  most  accurate  theoretical  determina- 
tion of  the  specific  gravity  S  of  all  permanent  gases,  and  of  vapors  above 
their  boiling  points  (that  of  atmospheric  air  =1).  If  ^  be  the  weight  of 
a  molecule  of  eqnai  volume  with  HGl  or  NH^,  he  finds  ^=0-0346832^, 
with  a  possible  error  in  the  coefficient  of  less  than  one-fifth  per  cent,  and 
an  actual  error  of  less  than  one-fiftieth  per  cent.  To  find  this  very  im- 
portant number  he  makes  use  of  a  relation  from  the  mechanical  Uieory 
of  heat  and  the  following  quantities  from  experiments :  pressure  of  atmos- 
phere, specific  gravity  of  air,  coefficient  of  expansion  of  air,  and  the  per- 
centage composition  of  the  atmosphere  with  02^=32  and  N2:=28 :  all 
fundamental  quantities  determined  by  Regnault  and  others  with  most 
scrupulous  care ;  by  adopting  the  specific  gravity  of  oxygen  as  determined 
by  Begnault^l*1056.3)  the  atmosphere  would  contain  23*57  instead  of 
20'81  per  cent  of  oxygen.  This  shows  that  the  calculated  density  of 
oxygen  (1*1099)  is  much  more  reliable  than  the  observed  one. 

He  finds  furthenmore,  the  mechanical  equivalent  of  heat  ib=422*06 
meterkilograms   (for  kilogram-Centigrade)   instead  of  Joule's,  423*54, 

A=7 ;  the  specific  heat  of  aqueous  vapor  =H»0  0*3822.    As  a  fur- 


.T  9  the  specific  heat  of  aqueous  vapor  : 


ther  consequence  from  an  empirical  relation,  g{G'^G)^=:2,  (where  C 
specific  heat  by  constant  pressure,  0  rational  specific  heat)  he  finds  finally 

ApV 
vthe  Gay-Lussac  Warioite's  law  expressible  in  -^^^2 ;  or,  by  heating  a 
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molecule  of  volumej  V,  of  any  gas  under  any  constant  pressure,  p,  at  any 

temperature,  T  (T<^=-=2'5r3''  C.  below  0**  C.)  ttoo  calorics  (or  aniU  of 

heat)  are  necessary  to  overcome  the  external  work  for  each  degree  C»  the 
temperature  is  raised.  The  molecular  weight  and  the  unit  of  heat  must 
of  course  refer  to  the  same  unit  of  weight — Siizungnberiehte,  Wien, 
1865,  Hi,  417-452;  Corresp.  Blatt  d.  naturf.  Vereins,  Riga,  1864,  xiv, 
35-44;  L'InsHtut,  1866,  p.  191.  o.  B. 

12.  Expansion  of  water  below  4®  C, — Dr.  WEmNSR  has,  by  means  of 
water  thermometers  (bulb  a  cylinder  11mm.  diameter,  100mm.  high, 
tube  not  less  than  1mm.),  determined  this  expansion  with  great  care, 
starting  in  four  independent  series,  with  four  different  water-thermome- 
ters from  the  temperature  of  4"  C.  to  0**  C.  and  then  to  —9**  or  —10"  C. 
From  each  series  he  calculates  by  a  formula  of  form  V=l-|-a<-|"^^'~h 
ct^  the  expansion  for  each  degree  C,  the  volume  at  +4"  0.  being  unity. 

By  comparing  the  four  series  I  find  a  very  close  correspondence  except 
for  —  4"  C,  where  the  first  series  deviates  37  millionths ;  on  referring  to 
the  formula,  the  stated  value,  513  millionths,  is  found  to  be  550*6,  agree- 
ing with  the  other  three  in  the  sixth  decimal.  Taking  the  mean  from 
the  four  values  given  by  Weidner  we  obtain  the  following  volumes  of 
water. 


Weidner. 

DetpreU. 

+  40C. 

1000000 

1-000000 

1000000 

+  8« 

14 

8 

5 

+  2« 

40 

88 

27 

+  1  " 

SO 

78 

68 

o« 

187 

127 

118 

-  1  « 

210 

214 

214 

—  2  « 

802 

808 

817 

-  8  « 

416 

422 

480 

-  4  « 

550 

562 

556 

-  6  « 

709 

699 

700 

-  6  « 

898 

918 

865 

-  7  « 

1104 

1185 

1054 

-  8  " 

1844 

1878 

1271 

^  9  « 

1608 

1681 

1520 

-10  « 

1-001905 

1808 

Above  zero  Weidner's  volumes  are  greater;  but  between  0"  and  —6^  C. 
the  three  experimenters  correspond  well  enough. — Fogg*  Ann.,  1866, 
XXIX,  300-308.  G.  a. 

IS.  Specific  heat  of  soils. — L.  Pfaunblbr  has  determined  the  specific 
heat  of  seventeen  soils  with  great  care.  The  accuracy  of  the  method 
with  a  modified  Regnault's  apparatus,  was  proved  by  determining  the 
specific  heat  of  water  and  of  Iceland  spar.  The  first  showed  the  same 
increase  as  found  by  Regnault ;  the  second  gave,  by  ten  independent  de- 
terminations on  the  same  piece,  successively  more  and  more  subdivided, 
0*20588,  with  a  probable  error  of  only  0*00006.  This  agrees  with  Reg- 
nault's  results,  0*20694  (from  eighteen  determinations),  and  Eopp%  0*206 
^frora  four  determinations),  thus  disproving  that  of  Pape  and  Neumann 
(0*202).  For  soils  he  finds  the  specific  heat  between  one-fifth  and  om- 
iuUf  (0*1923  and  0*5069) ;  the  most  common  value  is  0*25  to  0*30. 

Soib  firee  from  humus  have  the  lowest  spedfie  heat,  whether  they  con- 
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Aist  of  sand  or  lime ;  this  might  have  been  concluded  from  the  fact  that 
calcite  and  quartz  have  almost  the  same  specific  heat,  viz.,  0*20  and  ()'19. 
The  more  rich  a  soil  in  humus,  the  higher  is  its  specific  heat  Thus  peat 
was  found  to  have  0*507,  and  a  soil,  ver^  rich  in  humus,  from  Eaiserstein, 
gave  0*4143.  Since  water  also  must  increase  the  specific  heat  of  a  soil, 
we  may  conclude  that  loamy  soils  also  have  a  high  specific  heat. 

So  great  a  variation  in  so  important  a  physical  property  of  soils  is  of 
considerable  importance  to  agriculture.  A  plant  sensitive  to  changes  in 
temperature  may  be  unable  to  grow  on  soils  of  low  specific  heat,  bow- 
ever  excellent  this  soil  might  l^  in  other  respects. — Jrog^,  Ann,,  1866,. 
cxxix,  102-135.  o.  H. 

14.  The  spectrum  of  the  electrical  hrush  and  glow  has  been  obaerved 
by  A.  ScHiMKow.  While  the  spectrum  of  the  spark  is  affected  by  and 
produced  in  both  nitrogen  and  oxygen,  the  hruth  discharge  only  gives 
nitrogen  lines,  and  is  not  formed  at  all  in  pure  oxygen ;  a  trace  of  nitro- 
gen entering  the  tube  is  sufiBcient  to  reproduce  the  light  and  its  peculiar 
hnes.  The  same  is  true  in  regard  to  the  luminous  glow  observed  when 
electricity  is  discharged  between  two  points.  At  the  same  time  the  latter 
spectrum  is  still  much  fainter  than  that  of  the  brush.  It  is  characteristic 
of  these  lines  that  they  especially  occur  in  the  most  refrangible  part  of 
the  spectrum.  This  seems  due  to  the  mtAch  lower  temperature  in  the 
brush  and  glow  discharge,  as  compared  to  the  discharge  in  a  spark. 
By  introducing  in  the  circuit  of  a  coil  a  wet  strins;  four  meters  long, 
Schimkow  made  the  nitrogen  spectrum  of  a  Geissler-tube  appear  pre- 
cisely like  the  brush  spectrum :  the  yellow  lines  had  been  weakened 
much  more  than  the  violet  ones ;  at  a  low  temperature,  therefore,  nitro- 
gen seems  especially  to  emit  the  most  refrangible  rays,  harmonizing  with 
the  observation  of  von  Waltenhofen,  according  to  which  the  least  refran- 
gible rays  are  fir»t  extinguished  when  air  is  successively  more  and  more 
rarefied.  Thus  the  brush  and  glow  are  due  to  the  luminosity  of  nitrogen 
at  a  temperature  below  that  at  which  oxygen  becomes  luminous ;  and 
furthermore  they  consist  principally  of  the  more  refrangible  rays. — Fogg, 
Ann,,  1866,  cxxix,  508-520;  L'Institut,  1867,  p.  55.  o.  h. 

II.    MINERALOGY  AND  GEOLOGY. 

1.  Note  on  a  new  genus  of  fossil  Crustacea  ;  by  F.  B.  Mekk. — In  the  ' 
last  number  of  this  Journal,  p.  257, 1  mentioned  having  seen  in  ^  The 
Reader,"  a  notice  of  a  paper  by  Mr.  Henry  Woodward,  read  before  the 
Geological  Society  of  London,  in  which  he  proposed  to  establish  a  new 
genus  Prestwiehia^  for  the  reception  of  some  of  the  species  generally  re- 
ferred to  Belinurus,  but  differing  from  the  types  of  that  genus  in  having 
the  body  segments  anchylosed.  The  abstract  of  Mr.  Woodward's  paper, 
mentioned  by  me,  was  unaccompanied  by  figures  or  diagnosis,  and  no 
particular  species  were  cited,  but  the  fact  that  our  Illinois  fossil  has  its 
body  segments  anchylosed,  and  agrees  very  nearly  in  its  general  appear- 
ance with  a  part  of  the  species  referred  by  English  authors  to  Belinurus, 
led  me  to  refer  it  to  the  new  genus  Prestwichia,  Since  that  time,  I 
have  seen  Mr.  Woodward's  interesting  paper  as  published  in  the  Quar- 
terly Jonraal  of  the  Geological  Society,  vol  xxiii,  No.  89,  p.  28,  with  ex- 
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cellent  figures,  both  of  the  typical  Belinurus  and  the  new  genus  Prest- 
wiehia.  From  these  figures  and  the  accompanying  remarks,  it  becomes 
evident  that  certain  differences  between  the  previously  published  figures 
of  the  type  upon  which  the  genus  Preaiwichia  is  founded  and  our  Illi- 
nois fossil,  and  which  were  noticed  by  us  in  the  remarks  accompanying 
the  description  of  the  Illinois  species  as  being  probably  of  more  than 
specific  importance,  if  not  due  to  some  accidental  imperfection  of  the 
specimens  figured  by  Prestwich.  really  exist,  and  consequently  forbid  the 
reference  of  our  species  to  this  new  genus.  As  it  also  differs  upon  quite 
as  important  characters  from  the  genus  Belinurus,  as  now  restricted  and 
*  clearly  illustrated  by  Mr.  Woodward,  it  becomes  necessary  to  propose  for 
its  reception  a  third  genus,  holding  a  somewhat  intermediate  position 
between  Belinurut  and  Prestwichia, 

For  this  new  genus  I  would  propose  the  name  JSuproopSj  in  allusion  to 
the  anterior  position  of  its  eyes.  This  form  is  at  once  distinguished  from 
the  restricted  genus  Belinurus,  by  its  anchylosed  abdominal  segments, 
and  the  anterior  position  of  its  eyes,  as  well  as  by  the  more  oval  or  sub- 
circular  outline  of  its  abdomen.  From  Prestwichia,  with  which  it  more 
nearly  agrees  in  general  form,  us  well  as  in  its  anchylosed  segments,  it 
differs  remarkably  in  having  the  area  enclosed  by  its  eye-ridge  (glabella) 
comparatively  small,  and  of  a  quadrangular  form,  with  the  eyes  situated 
far  forward  at  its  anterior  lateral  angles.  On  comparing  these  characters 
of  the  central  region  of  its  head  with  the  corresponding  parts  of  Prest- 
wichia, as  illustrated  by  Mr.  Woodward,  it  will  be  seen  that  the  latter 
differs  in  having  the  glabella  proportionately  much  larger,  and  trans- 
versely elliptic  in  outline,  with  the  eyes  widely  separated  and  placed  far 
back  at  its  lateral  extremities.  It  also  has  within  this  large  elliptic  area 
a  smaller  crown-shaped  one  not  seen  in  Euproops,  but  corresponding  in 
size  and  general  appearance  with  that  bearing  the  eyes  at  its  anterior 
lateral  angles  in  the  latter  type. 
March  29th,  1867. 

2.  Geological  Survey  of  Illinois,  A.  H.  Worthbn,  Director.  Volume 
n,  Paleontology,  xix,  and  470  pp.,  royal  8vo,  with  60  plates  and  80 
wood-cuts.  Springfield,  1866.  Published  by  authority  of  the  Legislature 
of  Illinois. — This  important  and  beautifully  illustrated  work,  consists,  be- 
sides the  Introduction,  of  three  Sections,  as  follows : 

Section  I. — *•  Descriptions  of  new  species  of  Vertebrates,  mainly  from 
the  Subcarboniferous  limestones  and  Ck>al  Measures.  By  J.  S.  Nswbkrrt 
and  A.  H.  Worthkn. 

"  Remarks  on  the  occurrence  of  Fossil  Fishes  in  Illinois.  By  A.  H, 
Worthkn. 

^*  Supplement  to  descriptions  of  Vertebrates,  consisting  of  a  description 
of  a  new  genus,  and  species  of  Reptiles  from  the  Coal-meaaurea.  By 
Pro£  Edw.  D.  Copk. 

Section  II. — "  Descriptions  of  Invertebrates  from  the'^Carboniferous 
ayateoQ.    By  P.  B,  Mkbk  and- A.  H.  Worthen. 

**  Supplement  to  the  descriptions  of  Invertebrates,  consisting  of  the 
descriptions  of  Polyzoa  from  the  Paleozoic  rocks.     By  H.  A.  Proot,  M.D. 

Section  III.— "Report  on  the  Fossil  Plants  of  Illinois.  By  Leo 
Lbsquerbux.'* 


Digitized  by 


Google 


896  Scientific  Intelligence. 

From  the  IntrodnctioD  we  learn  that : 

"The  number  of  species  of  all  kinds,  illustrated  and  described,  in  the 
Report,  is  about  325,  of  which  nearly  800  were  discovered  or  first  made 
known  to  science  through  the  agency  of  the  Illinois  Geological  Survey. 
Of  these  325  species,  50  are  plants,  156  invertebrate  animals,  and  119  ver- 
tebrates. Altogether  they  represent  115  genera,  25  of  which  have  been 
established  by  parties  connected  with  the  survey.  Of  these  genera  18 
are  plants,  67  invertebrates,  and  30  vertebrates — the  latter  of  which^ 
with  one  exception  (a  Batrachian\  being  all  fishes.  Of  the  115  genera 
represented,  81  are  more  or  less  fully  characterized,  and  most  of  them 
illustrated  in  thiq  volume.'^ 

From  the  cursory  examination  we  have  been  enabled  to  make,  we 
find  many  important  additions  to  our  knowledge  of  American  Paleontol- 
ogy in  this  volume.    At  present  we  can  only  notice  a  few  of  them. 

Mr.  Worthen  states  that  the  fossil  fishes  abound  in  four  horizons — 
usually  limited  to  a  single  stratum,  rarely  more  than  a  few  inches  in 
thickness.  In  the  beds  which  form  the  base  of  the  Carboniferous  sys- 
tem in  Illinois,  these  remains  are  comparatively  rare ;  but  in  the  upper 
strata  they  become  exceedingly  abundant  The  lowest  bed  occurs  in  the 
upper  part  of  the  Burlington  limestone.  It  is  a  stratum  of  brownish- 
gray  rock,  from  four  to  six  inches  thick,  in  which  the  teeth  and  spines  of 
Dshes  are  imbedded  in  great  numbers.  It  was  first  observed  at  Quiucy, 
Illinois,  but  was  afterwards  identified  on  Honey  creek  in  Henderson 
county  and  at  Augusta  in  Iowa,  nearly  one  hundred  miles  away  from  the 
first  named  locality.  The  second  JUh  bed  occurs  fiftv  or  sixty  feet  higher, 
in  the  series  near  the  base  of  the  quarry  rock  of  the  Keokuk  group. 
The  third,  in  ascending  order,  is  found  in  the  upper  part  of  the  Keokuk 
limestone.  The  fourth  is  situated  at  the  junction  of  the  lower  limestone 
in  the  Chester  group  with  the  green  shales  above.  All  these  beds  be- 
long to  the  Mountain  limestone  or  Subcarboniferous  period.  In  the  Coal- 
measures,  the  remains  of  fishes  again  become  more  rare,  in  Illinois.  **0f 
the  118  species,  described  and  illustrated  in  this  volume,  16  are  from  the 
Coal-measures,  17  from  the  Chester  limestone,  18  from  the  St.  Louis 
limestone,  49  from  the  Keokuk  limestone,  14  from  the  Burlington  lime- 
stone ;  3  from  the  Kinderhook  group,  and  1  from  Devonian  Strata,'' 
(p.  16).  This  is  the  first  memoir  in  which  any  large  number  of  the 
paleozoic  fishes  of  America  have  been  described  ;  and  as  the  species  are 
well  figured  it  will  constitute  the  foundation  on  which  all  subsequent 
investigations  in  this  department  must  be  conducted.  Next  follows  an 
interesting  description  of  a  new  fossil  Batrackian,  discovered  by  Mr.  Jo- 
'iCph  Even,  near  Morris,  Grundy  county,  Illinois,  in  a  bed  near  the  base 
*^of  the  Coal-measures. 

In  Section  II  will  be  found  a  great  deal  of  information  bearing  on 
the  classification  of  the  Crinoidea ;  especially  as  regards  such  genera  as 
Actinocrinu9y  Cyathocrinus  and  Poteriocrinus  the  relations  of  which  are 
here  discussed  at  length.  The  new  genus  Strotocrinu$  (M.  &  W.) 
has  the  formula  of  Actinocrinus  in  the  lower  part  of  the  body,  but  is 
distinguished  by  the  remarkable  structure  of  the  upper  portion,  which  is 
greatly  expanded  and  forms  a  ten  rayed  horizontal  disc,  the  plane  of 
which  is  at  right  angles  to  the  vertical  axis.    The  interior  of  S.  regalis^ 
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and  some  other  species  is  provided  with  a  peculiar,  convoluted  intenia] 
plate,  resembling  a  shell  of  a  Bulla  or  Scaphander^  placed  with  its 
longer  axis  so  as  to  coincide  with  that  of  the  body  of  the  crinoid.  This 
is  illustrated  by  a  wood-cut  on  p.  191. 

The  genus  Steganocrinua  has  also  the  structure  of  Aetinocrinui  in  the 
lower  part,  but  with  :  **  Rays,  from  the  third  primary  radial  pieces,  form- 
ing greatly  produced,  free  arm-like  appendages,  either  bifurcating  or  sim- 
ple, which  are  covered  their  entire  length  above  by  small  plates,  and 
provided  on  each  side  with  a  row  of  alternating  true  arms.  Vault  with 
.a  subcentral  proboscis.'*  These  arm-like  appendages  are  tubulifi',  with  the 
ambulacral  orifices  arranged  along  the  sides,— opening  out  into  the 
grooves  of  the  true  arms. 

On  page  220  there  are  some  figures  illustrating  the  wonderful  struc- 
ture of  the  vault  of  Gilbertsocrinus,  It  is  there  shown  that  this  genus 
is  identical  with  Trematocrinus  (Hall),  Ooniasteroidocrinus  (Lyon  and 
Casseday),  Rhodocrinus  (Miller)  pars,  (as  understood  by  some  naturalists), 
and  Ollacrinus  (Cumberland).  This  latter  name  has  priority  over  all 
others,  but  its  author  did  not  characterize  the  genus.  The  vault  exhibits 
fine  slender  lobes,  which  are  branched  at  their  extremities.  These  have 
been  mistaken  lately  for  arms,^  but  M.  and  W.  have  shown  that  the 
true  arms  are  situated  in  the  re-entering  angles  between  them.  There 
are  numerous  important  improvements  in  the  classification  of  paleozoic, 
genera  of  Echinodermata  suggested  in  this  work,  which  can  only  be  un- 
derstood by  consulting  the  very  instructive  observations  and  figures. 

An  interesting  fossil  belonging  to  the  Xiphorura  is  doubtfully  placed 
in  the  genus  BdlinuruSy  but  Mr.  Meek  has  informed  us  that  he  now  con- 
siders it  distinct  from  that  genus  and  also  from  Prestwickia  to  which  he 
afterwards  thought  it  might  be  referable  (this  vol.  ante,  p.  257^.  As  it 
will  be  noticed  elsewhere  in  this  Journal,  we  need  not  allude  to  it  further 
here.  We  may  be  permitted,  however,  to  remark  on  the  afSnities  of  the 
Xiphorura  and  the  Eurypterida  that  the  beautiful  specimens  of  Euryp- 
iertu  figured  by  Nieskowski  in  the  "  Archiv  fur  die  Naturkunde  Livland, 
&o.y^  1859,  have  the  six  anterior  segments  of  the  body  sculptured  as  in 
Pteriyotut ;  but  the  posterior  six  are  not  so  marked,  unless  indeed  ob- 
scurely along  the  median  line.  These  latter  six  have  their  posterior  an- 
gles product  backward,  to  form  short  angular  spines  similar  to  those  in 
the  lateral  margins  of  the  abdomen  of  Limulus.  If  then  we  examine 
the  inner  surface  of  the  cephalo- thorax  of  Limulus^  we  shall  find  there, 
indications  of  six  or  seven  anchylosed  segments,  all  with  the  scale-like 
sculpture  of  Pterygotus,  These  markings  are  not  seen  on  the  outside, 
and,  though  the  character  at  first  sight  may  not  seem  important,  yet  it 
will  strongly  impress  many  observers  with  the  idea  that  we  nave  buried,  as 
it  were,  in  the  buckler  of  Limulus  the  anterior  segments  of  Eurypterut, 
The  species  figured  by  Nieskowski  is  clearly  not  E.  remipes  as  he  supposes. 

Mr.  Lesquereux  gives,  p.  463,  a  table  of  the  number  of  species  of  plants 
mentioned  in  his  Keport.    The  following  are  the  general  results : 

*  John  Rofe,  £ac[.,  F.G.S.,  has  figured  (Qeologiod  Maganne,  vol  il  pi.  8)  an 
English  tpecimeD  wiUi  portions  of  these  appendages  which  he  maiDtains  to  be  the 
remains  of  the  arms.  They  are  evidently,  however,  merely  projecting  lobes  of  the 
body,  the  formations  of  which  are  not  yet  understood. 

Am.  Jena.  Sci.— Sbcovd  Sebibs,  Vol.  XLIII,  No.  139.~Mat,  1867. 
51 
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1.  Whole  number  of  species  in  Illinois, 120 

2.  Number  of  new  species  in  Illinois, 37 

8.  Species  found  in  Illinois  not  publisbed  before, '      60 

4.  Species  in  the  catalogue  not  found  in  Illinois, 219 

5.  Whole  number  in  the  catalogue, 280 

6.  New  species  in  the  same,   146 

This  Report  was  drawn  up  in  1860;  since  then,  other  species  have  been 
collected,  which  will  be  described  in  future  publications  of  the  Survey. 

The  tw«  volumes  of  the  Geology  of  Illinois,  which  have  been  issued, 
establish  for  at  least  one  Scientitic  Institution  of  that  noble  State,  a 
very  high  character.  The  Paleontology  is  a  first  class  work,  equal  to 
the  best  that  has  been  published  by  any  geological  survey,  and  where 
the  fossils  are  well  worked  out  in  a  country,  we  may  be  sure  that  the 
physical  structure  is  also  correctly  understood. 

The  principle,  that  every  nation  should  contribute  something  toward 
the  general  advancement  of  knowledge  (not  merely  by  the  dissemination 
of  what  was  previously  known,  but  by  assisting  in  the  discovery  of  those 
truths  which,  although  existing  in  nature,  have  remained  unknown  to 
man  from  the  beginning),  is  now  recognized  by  all  enlightened  communi- 
ties to  be  a  sound  one.  The  people  of  the  State  of  Illinois  have  made 
an  effort  in  that  direction  which,  under  the  wise  management  of  their 
able  State  geologist,  has  been  highly  successful,  and  creditable  to  all  the 
parties  concerned.  s.  b. 

8.  On  the  occurrence  of  Eozoon  in  the  Primary  Rocks  of  Baslem  Ba- 
varia; by  Prof.  GuMBEL.  (Ber.  Ak,  MUnchen,  1866;  Q.  J.  Geol.  Soc, 
xxii,  23.) — A  new  species  of  Eozoon^  the  Eozoon  Bavaricum^  has  been 
discovered  by  Prof.  Gumbcl  in  a  rock  consisting  of  a  granular  aggrega- 
tion of  calcite,  serpentine,  and  a  white  hornblcndic  mineral,  supposed  to 
be  of  Hurouian  or  Cambrian  age.  The  specimens  examined  were  from 
near  Wunseidel  and  Tlnersheim,  and  between  Hohenberg  and  the  Stein- 
berg, especially  the  last-named  locality.  It  exhibits — (l.)  A  thin  band 
almost  entirely  calcareous,  and  traversed  by  a  network  of  straight  lines, 
or,  when  treated  with  acid,  divided  by  band-like  ribs  into  irregular  cell- 
like spaces,  the  calcite  filling  which  is  seen  to  be  granular.  (2.)  Thicker 
calcareous  portions  abounding  in  tufts  of  fine  tubes,  exactly  as  in  Eozoon  ; 
these  tubes  end  at  the  serpentinous  portions  (S.V  which  have  generallj 
the  same  form  as  in  the  Eozoon  from  Steinhag  before  described,  but  are 
much  smaller.  In  decalcified  examples  they  may  be  seen  to  possess  the 
same  vaulted  margins  as  Eozoon;  their  breadth  averages  *1  mm.  and 
the  diameter  of  the  tubes  '01  mm.  Generally  these  serpentine  bands 
pass  into  an  adjoining  portion  ^4.),  of  one-half  the  width,  or  less,  made 
up  of  very  much  twisted  lamellse,  consisting  of  serpentine  or  a  whitish 
mineral,  and  possessing  highly  vaulted  and  deeply  channelled  outlines. 
Prof.  Giimbel  considers  that  on  the  whole  these  characters  undoubtedly 
prove  the  affinity  of  this  more  recent  and  very  much  smaller  form  to  the 
group  Eozoon;  but  as  the  last-mentioned  structure  (4.)  differs  from  what 
has  been  observed  in  Eozoon  Canadense^  he  gives  it  the  distinctive  name 
of  Eozoon  Bavarirum,  Prof.  GUmbell  makes  out,  with  more  or  less  prob- 
ability, that  the  Eozoon  occurs  in  the  pargasite  of  Pargas,  Finland,  the 
Coccolite-limestone  of  New  York,  at  Tunaberg,  Boden  in  Saxony,  and 
Hodrisch  in  Hungary. 
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4.  A  Catalogue  of  Official  Reports  upon  Geological  Surveys  of  the 
United  States  and  British  Provinces, — In  arranging  a  set  of  American 
Geological  Reports  in  the  Library  of  Yale  College,  the  following  cata- 
logue became  necessary ;  and  it  is  here  published  in  the  hope  that  it  may 
be  of  service  to  geologists.' 

Part  IL — States  and  Tbrritoribs  wbst  of  the  Mississippi  Rivbr 
AND  British  Provikces. 

Minnesota. 

1866.  ffenry  H,  Eames,  1st  Ann.  Rep.,  Saint  Paul,  8vo,  28  pp. 

^        Charles  Whittlesey^  Rep.  on  Mineral  Regions,  Cleveland,  8  vo,  64  pp. 

Iowa. 

1858.  J.  Hall  and  J,  D.  Whitney,  Final  Rep.,  vol.  I,  Albany,  8vo,  724 

pp.,  29  pi.,  2  sect.,  map. 

1859.  J.  Hall  and  /.  D,  Whitney,  Suppl.,  vol.  I,  Albany,  8vo,  4  pp. 

1860.  **  "  "  8vo,  94  pp.,  8  plates. 
I860.  "^  "  Ann.  Rep.,  Des  Moines,  8vo,  75  pp. 
1861.*  J,  Hall,  Prelim.  Notice  of  New  Crinoidea,  Albany,  8vo,  18  pp. 

1867.  C,  A.  White,  Ist  Ann.  Rep.,  Des  Moines,  8vo,  4  pp. 

Iowa,  Wisconsin  and  Illinois. 
1844.     D.  D.  Owen,  Rep.  to  Treas.  Dept.,  Washington,  8vo,  191  pp.» 
16  pi.,  4  maps. 

Wisconsin  and  Iowa. 

1848.     D.  D,   Owen,  Rep.  on  Chippewa  Land  Dist.,  Washington,  8vo» 
184  pp.,  28  pi.,  14  sect.,  maps. 

Wisconsin,  Iowa  and  MiNNstoTA. 
1852.     2>.  D.  Owen,  Final  Rep.  (U.S.),  Philadelphia,  4to,  688  pp., 
27  pi.,  16  sect.,  map. 

Missouri. 

1855.     G,  C  Swallow,  1st  and  2d  Ann.  Rep.,  Jefferson  City,  8vo,  207, 

and  288  pp.,  82  pi.,  5  maps. 

1867.*  G.  C.  Swallow,  ^d  Ann.  Rep., « 

1859.*  "  4th        "  "     Jefferson  City,  8vo,  14  pp. 

1861.*  "  6th         "  "  "  "         " 

«  «  Geol.  Rep.  on  S.  W.  Branch  Pacific  R.  R.,  St 

Louis,  8vo,  98  pp.,  map. 

Kansas. 
1866.     Benj,  F,  Mudge,  1st  Ann.  Rep.,  Lawrence,  8vo,  66  pp. 
"        6^.  C,  Swallow,  Prelim.  Rep,  Lawrence,  8vo,  198  pp. 

Arkansas. 

1868.  D.  D,  Owen,  1st  Rep.,  Little  Rock,  8vo,  256  pp. 
1860.  "         2d     *'      Philadelphia,  8vo,  488  pp. 

'  Of  those  Reports  marked  with  an  *  one  copy  is  needed  at  the  Library  of  Yale 
College ;  and  also  one  copy  of  any  Report  not  included  in  the  list :  penoni  haviog 
them  to  dispose  of  are  requested  to  notify  the  Librarian. 
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LOUXBIAMA. 

1853.  Randolph  B.  Many,  Rep.  to  War  Dept.  on  Red  River  of  La., 
(Geolo^  by  E.  Hitchcock  and  G.  G.  Shumard ;  Paleontology, 
by  B.  F.  Shuniard,)  8vo,  320  pp.,  66  sect,  and  plates. 

Texas. 

1859.    B,  F.  Shumardy  Ist  Ann.  Rep.,  Austin,  12mo.  17  pp. 

ROCKY  MOUNTAIN  REGION. 

1809.  If,  LevM  and  W,  dark.  Expedition  across  American  Continent 
in  1804-^,  by  order  United  States  Government,  Philadelphia, 
8vo,  2  vols.  (London,  4to,  1814,  and  8vo,  3  vols.  1817),  maps. 

1810,*  Z,  M.  Pike,  Expedition  in  western  Territories  in  1806-7,  by  or- 
der U.  S.  Government,  Philadelphia,  8vo,  maps,  (London,  4to, 
1811). 

1823.*  Stephen  H,  Long,  Expedition  from  Pittsburg  to  Rocky  Mts.,  in 
1819-20,  (War  Dept.)  (Compiled  by  Edwin  James,)  Philadel- 
phia, 8v6,  2  vols.  503,  and  442  pp.  Atlas,  (London,  8yo,  3 
vols.  1823). 

1824.*  S.  H,  Long,  Exped.  to  source  of  St.  Peters  River,  in  1823,  (War 
Dept)  f  Geology  by  Wm.  H.  Keating,)  Philadelphia,  8vo,  2  vols., 
maps,  (London,  8vo,  2  vols.  1825). 

1835.  Q,  W,  Jreatherslonhaugh^  Rep.  on  Elevated  Country  between 

Missouri  and  Red  Rivers,  Washington,  12 mo,  97  pp. 

1836.  G.  W,  Featherstonhaugh,  Rep.  on  Geo!.  Reconn.,  vta  Wisconsin, 

to  Cotean  de  Prairie,  Washington,  12mo,  168  pp. 
X843.    /.  N,  Nicollet,  Rep.  to  illustrate  Map  of  Hydrographioal  Basin 

of  Mississippi  River,  Washington,  8vo,  170  pp. 
1845.    John  C.  Fremont,  Exped.  to  Rocky  Mts.  in  1862-4,  (War  Dept.), 

(Paleontology  by  James  Hall),  Washington,  8vo,  693  pp. 
1848.     W,  H,  Emory,  Exped.  from  Fort  Leavenworth  to  California, 

(War  Dept.),  includes  Reports  of  J.  W.  Albert,  P.  S.  Cooke, 

and  A.  R.  Johnson^  (Paleontology  by  J.  W.  Bailey),  Washing- 
ton, 8vo,  614  pp.,  maps. 
"        A,  Wielizenue,  Rep.  of  tour  to  North  Mexico  in  1846-7,  with 

Col.  Doniphan's  Expd.,  Washington,  8vo,  141  pp.,  maps. 
1852.     Howard  Stansbury,  Exped.  to  Great  Salt  Lake^  (War  Dept), 

(Geology  and  Paleontology  by  James  Hall,)  Washington  and 

Philadelphia,  8vo,  487  pp.,  maps. 
1863.     L.  Sitgreaves,  Exped.  down  Zuni  and  Colorado  Rivers,  (War 

Dopt),  Washington,  8vo. 
1856.     G,  K,  Warren,  Exped.  to  Rocky  Mts.  in   1866,  (Geology  by  F. 

V.  Hayden),  Washington,  8yo. 
1867.     W,  If,  Emory,  Rep.  on  U.  S.  and  Mexican  Boundary  Survey, 

vol.  I,  (Geology  by  C.  C.  Parry,  A.  Schott,  W,  H.  Emory,  and 

James  Hall ;  Paleontology  by  James  Hall  and  T.  A.  Conrad), 

Washington,  4to,  21  plates. 
1859.     W,  H,  Emory,  Rep.  on  U.  S.  and  Mex.  Boundary,  vol.  II,  Botany 

and  Zoology  ;  no  Geology,  Washington,  4to,  plates. 
1855.     Rep,  on  Facijic  Railroad  Exploration^  (War  Dept.),  vol.  I,  (Geol* 

ogy  by  George  Gibbs),  Washington^  4to. 
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1855.  lUp.  on  Pacific  R.  R.  ExpUyr.,  /War  Dept.)t  vol  II,  (Geoloffj 

by  James  Schiel  and  Wm.  P.  Blake;  Paleontology  by  J.  Scbiei 
J.  W.  Bailey,  and  W.  P.  Blake),  Washington,  4to.  plates. 

1856.  Rep.  on  Pacific  R.  R.  JSxplar.,  (War  Dept),  vol.  Ill,  (Geology, 

by  W.  P.  Blake,  and  Jules  Marcou ;  Paleontology  oy  James 
Hall,)  Washington,  4to,  plates. 
♦*  Rep.  on  Pacific  R.  R.  Explor.,  (War  Dept) ,  vol.  IV,  Botany ;  no 
Geology,  Washington,  4to,  plates. 
•  «  Rep.  on  Pacific  R.  R.  Explor.,  (War  Dept),  vol.  V,  (Geology  by 
W.  P.  Blake ;  Paleontology  by  L.  Agassiz,  T.  A.  Conrad,  J.  W. 
Bailey,  and  Geo.  C.  Schaffer,)  Washington,  4U>,  plates. 

1857.  Rep.  on  Pacific  R.  R.  Exphr.,  (War  Dept),  vol.  VI,  (Geology  by 

J.  8.  Newberry ;   Paleontology  by  T.  A.  Conrad),  Washing- 
ton, 4to,  plates. 
1857.    R^.  on  Pacific  R.R.  Explor.,  (War  Dept),  vol.  VII,  (Geology 
by  Thos.  Antisell ;   Paleontology  by  T.  A.  Conrad),  Washing- 
ton, 4to,  plates. 

1857.  Rep.  on  Pacific  R.  R,  Explor.,  (War  Dept),  vol.  VIII,  Zoology ; 

no  G^]<^^  Washington,  4to,  plates. 

1858.  Rep.  on  Pacific  R.  R.  Explor.,  (War  Dept),  vol.  IX,  Zoology  ; 

no  G^l(^y,  Washington,  4  to,  plates. 

1859.  Rep.  on  Pacific  R.  R.  Explor.,  (War  Dept),  vol,  X,  Zoology  ; 

no  Geology,  Washington,  4 to,  plates. 
1855.    Rep.  on  Pacific  R.  R.  Exptor.^  (War  Dept),  vol.  XI,  Literature 
of  Surveys,  and  maps ;  no  Geology,  Washington,  4to. 

1 860.  Rep.  on  Pacific  R.  R.  Explor^  (War  Dept),  vol.  XII,  Parts  I  and 

n.  Botany  and  Zoology ;  no  Geology,  Washington,  4to,  plates. 

1862.  F.  V.  Haydcn^  Rep,  on  Geology  of  Upper  Missouri  Region,  Phil- 
adelphia, 4to,  218  pp.,  map. 

1865.  F.  B.  Meek  and  F.  V.  Hayden,  Rep.  on  Paleontology  of  the 
Upper  Missouri,  Part  I,  (Smithsonian  Cont)  Washington,  4to, 
135  pp.,  5  plates. 

PACIFIC    COAST   REGION. 

Orbgok  and  Northbrk  California. 

1848.    J.  C.  Fremont^  Rep.  upon  Upper  California,  Washington,  8vo. 
1850.    Jamee  D.  Dana^  Rep.  on  Geology  of  U.  S.  Explor.  Exped.,  in 

1838-42,  New  York,  4to.  Atlas. 
1850.    P.  T.  Tyson  and  others.  Reps,  to  War  Dept,  Washington^  8vo, 

128  and  37  pp.,  12  maps  and  sections. 
1854.     Wm.  P.  Blake,  Rep.  to  War  Dept.,  Washington,  8vo,  80  pp. 

California. 

1853.  John  B.  Traek,  Ist  Ann.  Rep.  Geol.  Sierra  Nevada, f,  8vo^ 

1854.  /.  B.  Tratk,  2d  Ann.  Rep.  Geol.  Coast  Mts.  and  part  of  S.  Ne- 

vada,   f,  8vo,  95  pp. 

1855.  /.  B.  Trash,  3d  Ann.  Rep.  Geol.  Coast  Mta.,  Sacramento,  Svo, 

93  pp. 
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1856.  /.  B.  Trask,  4th  Ann.  Rep.  Northern  and  Southern  Cal.,  Sacra- 
mento, 8vo,  66  pp. 

1855.  W.  P.  Blake,  Rep.  to  Coast  Survey  on  Geology  of  Cal.,  Wash- 
ington, 22  pp.,  4to. 

1861.  Josiah  D.  Whitney,  Address  to  Legislat,  on  Survey,  San  Fran- 

cisco, 12 mo,  50  pp. 

1862.  J,  D.  Whitney,  Letter  to  Governor  (Rep.  of  Progress),  San  Fran- 

cisco, 8vo,  7  pp. 
1862.^    J,  D,  Whitney,  Address  to  Legislat.,  on  Survey,  San  Francisco, 
12mo,  3d  pp. 

1863.  /.  D,  Whitney,  2nd  Ann.  Rep.,  San  Francisco,  8vo,  12  pp. 
1^64.     J.  D,  Whitney,  Rep.  Paleontology,  vol.  I,  Philadelphia,  8vo,  243 

pp.,  32  pi.    (Carboniferous  and  Jurassic  Fossils  by  F.  B.  Meek ; 
Triassic  and  Cretaceous,  by  W.  M.  Gabb.) 

1865.  J,  D.  Whitney,  Rep.  Geology,  vol.  I,  Philadelphia,  8vo,  498  pp., 

10  plates. 

1866.  /.  D,  Whitney,  Rep.  Paleontology,  vol.  11,  part  I,  Philadelphia, 

8vo,  38  pp.    (Tertiary  Invertebrate  Fossils  by  W.  M.  Gabb.) 
1866.     /.  D,  Whitney,  Letter  to  Governor  on  Survey,  San  Francisco, 
8vo,  14  pp. 

Calipormia  and  Arizona. 

1861.  Joseph  C,  Ives,  Rep.  on  Colorado  River,  Washinfi;ton,  4to,  plates, 
(G^Iogy  and  Paleontology  by  J.  S.  Newberry.) 

BRITISH  PKOVmCES. 

Newfoundland. 

1889.*  /.  B,  Jukes,  Prelim.  Rep.  (Legislative  Doc.),  folio,  SL  Johns. 
1842.*  *'  General  Rep.  in  Author's  *' Excursions  in  and  about 

Newfoundland,^'  London,  12mo,  2  vols.     (Separate,  with  sec* 

lions,  London,  12 mo,  160  pp.  1843.) 

Nova  Scotia. 

1846.*  /.  W»  Dawson,  Rep.  on  Coal-fields  of  Caribou  Cove,  ko,  (Legis. 
Doc)  Halifax,  folio. 

1860.  Joseph  Howe,  and  Henry  How,  Rep.  on  Discovery  of  Gold  in 

Nova  Scotia,  (Legis.  Doc.^  Halifax,  folio,  4  pp. 

1861.  /.  Howe^  Rep.  on  Gold-fielas.   (Legis.  Doc)  Halifax,  folio,  7  pp. 
1862!     Henry  Poole,  Rep.  on  Gold-fields,  Western  Section.    (Appendix 

on  Minerals,  by  H.  How.)    (Legis.  Doc.)   Halifax,  folio,  25  pp. 

1862.  /.  Campbell,  Rep.  on  Gold-fields,  Eastern  Section.  (Legis.  Doc.) 

Halifax,  folio,  8  pp. 

1863.  J,  Campbell,  Rep.  on  Gold-fields.    (Legis.  Doc.)  Halifax,  folio, 

12  pp. 
1864*  David  Honeyman,  Rep.  on  Geol.  Survey  of  Nova  Scotia,  and 

Cape  Breton.    (Appendix  on  Minerals  by  H.  How.)     (Legis. 

Doc.)  Halifax,  folio,  7  pp. 
1865.    H.  How,  Rep.  on  Minerals  collected  by  D.  Honeyman.  (Legis. 

Doc)  Hali&z,  folio,  4  pp. 
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New  Brunswick. 
1839.    Abraham  Gesner,  Ist  Ann.  Rep.,  St.  John,  8vo,  87  pp. 
1840.*  "  "       2d 


1841.*  "  "        3d  "  "  **      88  pp. 

1842.  "  "        4th         "  "  "      101  pp. 

1843.  "  "  Rep.,  with  account  of  Public  Lands,  St.  John,  8vo. 
1850.*  «71  Bobb,  in  Johnston's  Agricultural  Rep.,  Frederickton,  8vo,  map. 
1865.    L.  W.  Bailey,  Rep.  on  Southern  N.  Br.,  Frederickton,  8vo,  169 

pp.,  map,  section. 
*  Henry  Y,  Hind^  Rep.,  especially  on  the  Quebec  Group,  Freder- 

idkton,  8vo,  293  pp. 

Canada. 

1845.     Wm.  E,  Logan,  1st  Rep.  (for  1843),  Montreal,  12mo,  150  pp. 
1846.*  "  Rep.  (for  1844,)         '*  "       110  pp. 

1847.*  "  "      (for  1846),         "  «       125  pp. 

«   *  "  "      (for  1848),         "  "        66  pp. 

**   *  "  2  Repts.  on  Mining  Region  of  Lake  Superior, 

Montreal,  12 mo,  31  pp. 
1849.*   W.E, Logan,  Rep.  (for  1847),  Montreal?     12mo,  166  pp. 
1849.*  ^*  Rep.  on  N.  shore  Lake  Hu ron,  Montreal,  1 2mo,  5 1  pp. 

1850.  *'  Rep.  Progress  for  1848,  Toronto,  12mo,  65  pp. 

"  "  "  "  1849,       "  "    116  pp. 

1852.  "  "  "  1860.  Quebec,      «      64  pp. 

"  "  "  1861,       "  "    131pp. 

1854.  «  «  "  1862,       "  "    179  pp. 

1857.  "  «  "  1863-6,  Toronto,  12mo,  494  pp. 
Atlas,  4to,  22  pi. 

1858.  W.  E.  Logan,  Rep.  Progress  for  1867,  Toronto,  12mo,  240  pp. 

1859.  "  "  "  1868,  Montreal,      **      263  pp. 
1863.               <"          General  Report,  from  1843  to  1863,  Montreal,  8vc, 

xxvii  and  983  pp.     Atlas. 

1858.  E.  Billings,  J.  W,  Salter  and  T.  R.  Jones,  Decade  HI,  Cystidea, 

AsterideiB  and  Entomostraca,  Montreal,  8vo,  102  pp.,  11  pi. 

1859.  J.  W,   Salter,  Decade  I,  L.  Silurian  fossils,  Montreal,  8vo,  47 

pp.,  10  pi. 
**         E,  Billings,  Decade  lY,  L.  Silurian  Grinoidese,  Montreal,  8vo, 
72  pp.,  10  pi. 
1365.       Jas,  Hall,  Decade  II,  Graptolites  of  Quebec  Group,  Montreal, 
8vo,  151  pp.,  23  pi, 

1865.  E.  Billings,  Paleozoic  fossils  of  Canada,  Montreal,  8vo,  426  pp. 

1866.  ^  Catalogue  Silurian  Fossils  of  Anticosti,  Montreal, 
8vo,  93  pp. 

1866.     W.  E.  Logan,  Rep.  Progress  from  1863  to  1866,  Ottowa,  8vo, 
322  pp. 

British  America. 

1858.    Henry  Y.  Hind,  Rep.  of  Explor.  between  Lake  Superior,  and 

Red  River,  Toronto,  8vo,  426  pp.,  maps. 
I860.*  H.  Y.  Hind,  Rep.  on  Assiniboine  Exped.  in  1868-9,  Toronto, 

folio,  maps. 
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1863.*  JET,  Y.  Bind,  Rep.  of  Explor.  in  Labrador,  London,  8to,  3  Tolt., 

maps. 
1860.     0»car  M,  Lieber,  Rep.  on  Geology  of  Labrador,    (U.  S.  Coast 

Survey),  Washington,  4to,  1  pp. 

ABCTIC   REGIONS. 

1819.  John  Ro$9,  Voyage  to  Baffina'  Bay,  &c  (Appendix,  on  Geology, 
by  John  McCiillocb),  London,  8vo. 

1822.  John  Franklin,  Ezped.  to  Polar  Sea,  1810-22.  (Appendix  on 
Geolo^  by  John  Richardson),  London,  4to. 

1828.*  W.  E.  Farry,  8d  Voyage  of  Discovery  in  1827.  (Appendix  on 
Geology  by  Robt.  Jameson),  London. 

1828.  J.  Franklin,  2d  Expd.  to  Polar  Sea  in  1825-7.  (Appendix  on 
Geology,  by  J.  Richardson;  Paleontology,  by  K.  Jameson), 
London,  4to. 

1885.  /.  Rom,  2nd  Voyage  of  Discovery  in  1829-88.  (Geology  by 
Author,)  London,  4to,  2  vols. 

1886.*  G.  Bach,  Arctic  Land  Exped.  in  1833-5.  (Appendix  on  Geol- 
ogy, by  W,  H.  Fitton),  London,  8vo. 

1839.  F,  W,  Beechey,  Exped.  to  Pacific  and  Behren  Strait  (Appen- 
dix on  Geology,  by  Wm.  Buckland),  London,  4to. 

1852.*  P.  C.  Sutherland,  Journal  of  Voyage  in  Baffin's  Bay,  in  1850-^1. 
(Appendix  on  Geology,  by  J.  W.  Salter),  London,  8vo,  2  vols., 
plates. 

1855.  E,  Belcher,  Exped.  to  Arctic  in  1852-4.  (Appendix  on  Geology, 
by  J.  W.  Salter),  London,  8vo,  2  vols. 

Additionb  and  Corrbotions  to  Part  I. 
Maine. 
For  the  last  three  Reports  on  this  State  read  as  follows : — 
1839.    Eukiel  Holmes,  Explor.  and  Survey  of  Aroostook  River  Terri- 
tory, Augusta,  12  mo,  78  pp. 

1862.  E.  Holmee  and   Chae.  H,  ffiteheoek,  Ist  Ann.  Rep.,  Nat  Hiat. 

and  Geol.,  Augusta,  8vo,  387  pp. 

1863.  E,  Hotmes  and  C,  H,  Hitchcock,  2nd  Ann.  Rep.,  Nat.  Hist,  and 

Geol.,  Augusta,  8vo,  447  pp. 

North  Carolina. 

1867.     W,  (7.  Kerr,  Rep.  Progress  of  Survey,  Raleigh,  8vo,  56  pp. 

Florida. 

1851.  Louie  Affoeeiz,  Rep.  on  Florida  Coral-reefi^  (U.  S.  Coast  Survey), 
Washington,  8vo,  15  pp. 

Illinois. 

1867.  A.  ff.  Worthen,  Rep.  Paleontology,  vol.  II,  Springfield,  large 
8vo,  474  pp.  50  plates.  (Vertebrates  by  J.  S.  Newberry  and 
A.  H.  Worthen ;  Invertebrates  by  F.  B.  Meek  and  A.  H. 
Worthen ;  and  Plants  by  Leo  Lesquereux.) 
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6.  NoU  to  Article  onKaolinite^  eic^  p.  861 ;  by  the  authors. — When 
our  article  was  just  going  to  press,  we  received  a  letter  from  Prot  A. 
Enop,  dated  Oarlsruhe,  March  IStb,  directing  our  attention  to  his  extreme- 
ly interesting  paper,  Beitrdge  zur  Ketmtniti  der  Steinkohlm-Formatiim 
vnd  de$  JRothliependen  im  erzgebirgisehen  Batiin,  Neuet  Jahrhuch  Jur 
Min,j  1859,  in  which  we  find,  p.  544,  details  of  his  investigation  on  the 
crystallography  of  the  Schneckenstein  "  Kaolin."  Pro£  Enop  has  an- 
ticipated our  observations  on  this  substance  in  good  part,  as  appears 
from  the  following  quotation.  ^  The  crystals  of  the  Kaolin  from  Schneck- 
enstein have  dimensions  admitting  of  measurement  under  the  micro- 
scope. They  have  an  average  length  of  about  0*021  mm.,  and  a  breadth 
of  about  0*015  mm.,  and  show,  in  part,  the  form  of  very  sharply  de- 
fined rhombic  tables;  in  part,  these  are  variously  truncated  on  the  an- 
gles connected  by  the  macrodiagonah  Here  and  there  the  crystal-plates 
are  aggregated  to  rhombic  prisms  and  exhibit,  on  the  assumption  of 
rhombic  crystallization,  the  combinations  ocP .  OP  and  ocP .  OP .  cc  p  oc. 
Repeated  measurements  gave  constantly  118°  for  the  obtuse  angles  of 
the  planes." 

The  specimen  from  Schneckenstein  kindly  sent  us  by  Prof.  Enop, 
who  first  brought  it  to  Wdhler's  notice,  perfectly  resembles  that  received 
from  Prof.  Clark,  as  well  as  others  adhering  to  topaz  specimens  from 
Schneckenstein  in  Prof.  Brushes  collection.  These  crystals  are,  however, 
too  small  for  measurement  by  the  means  at  our  command.  K  the  angle 
given  by  Prof.  Knop  be  correct,  we  presume  that  more  exact  goniometry 
would  prove  the  same  true  of  the  kaolinite  from  Summit  Hill,  the  crys- 
tals of  which,  being  six  times  larger  in  linear  dimensions,  we  have  meas- 
ured without  difficulty,  though  not  with  great  precision.  In  our  figures 
of  the  last  named  substance,  drawn  by  the  camera  lucida,  the  angles 
vary  one  and  in  some  cases  two  degrees;  but  they  never  fall  below  118°, 
the  opposite  angles  vary  as  much  as  those  contiguous  to  each  other,  and 
they  all  point  to  120°  as  the  mean. 

Prof.  Enop  has  also  favored  us  with  a  portion  of  the  kaolin  from 
Zeisigwald  before  referred  to.  The  plates  average  '0002  inch  in  breadth, 
and  are  finer  than  those  of  some  plastic  clays  we  have  examined.  Under 
an  I  in.  objective  we  have  detected  short  bundles  of  plates,  but  in  a  cur> 
sory  examination  did  not  discover  plates  with  a  definite  angular  outline. 

As  regards  pholerite,  we  learn  from  Prof.  Enop^s  paper,  that  the  min- 
eral from  Niederrabenstfin,  described  by  him,  is  not  a  homogeneous  sub- 
stance, but  in  the  sample  analyzed  contained  7*91  per  cent  of  quartz  and 
other  impurities,  insoluble  in  concentrated  sulphuric  acid.  The  analysis 
quoted  in  our  table  is  that  of  the  portion  soluble  in  sulphuric  acid. 

The  substance  itself,  known  as  Thonsiein  or  Felsittuf,  was  of  dose 
texture,  easily  cut  by  the  knife  and  appeared  when  **  magnified  3d0  di« 
ameters  as  a  mass  of  fine  crystalline  colorless  scales,  which  were  of  them- 
selves only  in  part  well  defined  or  aggregated  in  parallel  position  to  small 
thick  packets.'' 

This  description  agrees  with  what  we  have  given  of  various  days,  and 
leads  to  one  of  two  conclusions,  viz.,  either  the  substance  is  impure  kao- 
linite, or,  if  pholerite,  the  latter  has  an  appearance  and  prismatic  orys^ 
tallization  closely  similar  to  kaolinite. 

Am.  Joub.  Sol—Sbooito  Saans,  Vol.  XLIII,  No.  HM.— Mat,  1867. 
52 
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In  his  analysis,  Prof.  Enop  decomposed  the  substance  by  hot  concen- 
trated sulphuric  acid,  evaporated  off  the  excess  of  this  acid,  warmed  with 
chlorhydric  acid,  and  dissolved  in  distilled  water.  From  the  undissolved 
residue  silica  was  extracted  by  solution  of  caustic  soda.  There  is  one 
point  in  this  method  that  is  open  to  objection  and  might  introduce  a 
serious  error  in  the  results.  In  evaporating  off  the  excess  of  sulphuric  acid 
which  requires  a  high  temperature,  the  heat  may  easily  rise  at  the  close 
of  the  operation  to  a  degree  at  which  silica  decomposes  sulphate  of 
alumina,  and  on  subsequent  treatment  with  chlorhydric  acid,  soluble 
silica  would  pass  into  the  liquid  and  be  included  in  the  alumina  pre- 
cipitate, unless  special  precautions  were  taken.  For  this  reason  we  do 
not  regard  the  single  analysis  as  conclusive  of  the  existence  of  pholerite. 

It  is  further  to  be  observed  that  the  pure  kaolinite  of  Zeisigwald  oc- 
curs in  the  same  neighborhood  and  in  cavities  in  a  similar  "  thonstein." 

The  Naxos  pholerite  analyzed  by  Prof.  J.  L.  Smith  is  described  as  as- 
sociated with  emerylite.  But  for  the  great  care  which  Prof.  Smith  is 
known  to  employ  in  the  selection  of  pure  material,  we  might  suppose  he 
analyzed  a  mixture  of  kaolinite  and  emerylite.  In  fact,  if  we  assume 
the  1*21  per  cent  of  lime  in  his  analysis  to  belong  to  emerylite,  and  cal- 
culate the  corresponding  quantities  of  silica,  alumina  and  water,  accor- 
ding to  the  theoretical  composition  of  this  substance  as  given  in  his  pa- 
per, we  obtain,  after  deducting  these  quantities  from  the  percentages  in 
^  pholerite,"  proportions  of  silica,  alumina  and  water  that  represent  kao- 
linite quite  closely. 

^  _        _         _         _ 

99-96  8-94        =        91*02  99*98 

We  do  not  regard  such  calculations  as  conclusive,  but  their  indications 
are  worthy  of  being  followed  up.  s.  w.  j.  and  j.  m.  b. 

6.  On  a  new  specimen  of  Telerpeton  Elginense  ;  by  Prof.  T.  H.  Hux- 
LBY,  LL.D.,  F.R.S.,  V.P.G.S. — The  specimen  which  was  described  in  this 
paper  had  been  broken  into  five  pieces,  exhibiting  hollow  casts  of  most 
of  the  bones  of  Telerpeton  Elginenee,  It  is  the  property  of  Mr.  James 
Grant  of  Lossiemouth,  and  came  from  the  reptiiyerous  beds  of  that  local- 
ity, along  with  some  highly  interesting  fragments  of  Staponolepie  and 
Hyperodapedon.  The  casts  described  by  the  author  consisted  of  impres- 
sions of  the  bones  of  the  skull,  together  with  the  lower  jaw,  and  the 
teeth  ;  of  most  of  the  vertebne  and  ribs;  of  the  greater  portions  of  the 
pelvic  and  scapular  arches ;  and  of  representatives  of  most  of  the  bones 
of  the  fore  and  hind  limbs ;  and  it  was  stated  that  the  characters  of  all 
these  portions  of  the  skeleton  indicated  decidedly  Lacertilian  afSnities. 

In  describing  these  remains  Professor  Huxley  discussed  especially  the 
biconcave  character  of  the  vertebrae ;  the  mode  of  implantation  of  the 
teeth,  which  he  believed  to  be  acrodont,  and  not  thecodont ;  and  the 
anomalous  structure  of  the  fifth  digit  of  the  hind  foot,  which  presents 
only  two  phalanges  (a  proximal  and  a  terminal),  a  structure  whi(^  differs 
from  that  of  all  known  Lacertilian  reptiles,  whether  recent  or  fosiiL    His 
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research es  had  led  him  to  cAclnde  that  the  animal  is  one  of  the  Reptilia, 
and  is  devoid  of  the  slightest  indication  of  affinity  with  the  Amphibia. 
In  all  its  characters  it  is  decidedly  Saurian,  and  accords  with  the  sub- 
order Kionocrania  of  the  true  Lacertilia ;  but  the  author  had  not  been 
able  to  make  sure  that  it  possesses  a  columella.  He  also  remarked  that 
the  possession  by  Telerpeton  Mginense  of  vertebrsd  with  concave  articular 
faces  does  not  interfere  with  this  view,  as  although  most  recent  Lacertilia 
have  concavo-convex  vertebrae,  biconcave  vertebrae  much  more  deeply 
excavated  than  those  of  T.  Elginense  are  met  with  among  the  existing 
geckos. 

Professor  Huxley  in  conclusion  drew  attention  to  the  interesting  fact 
that  Telerpeton  presents  not  a  single  character  approximating  it  toward 
the  type  of  the  Permian  Protoroeauria^  or  the  Triassic  Bhynchoeaurus^ 
and  other  probably  Triassic  African  and  Asiatic  allies  of  that  genus,  or 
to  the  Mesozoic  Dinosauria ;  and  that  whether  the  age  of  the  deposit  in 
which  it  occurs  be  Triassic  or  Devonian,  Telerpeton  is  a  striking  example 
of  tLpereietent  type  of  animal  organization. — Geol.  Mag.,,  iv,  78. 

7.  UTote  on  Taltalite ;  by  F.  Pisani.  (From  a  letter  to  J.  D.  Dana, 
dated  Paris,  Dec.  6,  1866.) — Taltalite  of  Domeyko,*  recently  described 
by  Mr.  David  Forbes,f  comes  from  a  copper  mine  of  Sefior  Moreno  near 
Taltal,  in  the  desert  of  Atacama,  where  it  is  associated  with  atacamite 
and  copper  glance.  It  occurs  in  large  masses,  fibrous,  silky  in  luster, 
brownish-black  in  color,  and  has  a  dark  gray  powder.  Domeyko  obtained 

Si         £l         9e        iLg       Ca        txi        CI         A 
20-8        16-2         11-8        0-8        24        446        07        2-26  =  98-95 

affording  the  oxygen  ratio  for  the  bases  and  silica  21*83  :  11*08. 

On  a  close  examination  of  the  mineral  I  have  found  that  it  is  only  a 
mixture  of  fibrous  tourmaline  and  oxyd  of  copper.  Treated  with  chlor- 
hydric  acid,  it  leaves  a  residue  which  contains  boracic  acid,  and  has 
the  reactions  of  tourmaline;  and  the  solution  includes  all  the  copper 
with  but  very  little  iron,  no  cobalt  or  manganese,  and  traces  of  lime. 
Besides,  if  from  Domeyko's  results  we  take  all  the  oxyd  of  copper  which 
the  acid  takes  up,  we  obtain  for  the  remainder — 

Si  88-7  Si  801  Fe  212  fig  149  6u  441  fi  4*1  =  100. 
These  numbers  agree  with  those  of  a  very  ferriferous  tourmaline,  except- 
ing the  absence  of  boracic  acid  which  Domeyko  did  not  detect.  I  have 
in  my  collection  a  specimen  of  blackish-brown  fibrous  tourmaline  from 
Chili,  which  is  free  from  oxyd  of  copper.  What  has  been  called  taltalite 
is  similar,  excepting  the  accidental  mixture  of  oxyd  of  copper. 

8.  On  the  punctate  shell  structure  of  Syringothyris ;  by  F.  B.  Meek. 
(From  a  letter  to  one  of  the  editors,  dated  Washington,  April  Idth, 
1867.)---I  write  a  brief  note  to  inform  you  that  I  have  recently  examined 
Prof.  Winchell's  types  of  his  genus  Syringothyris,  which  he  was  so  kind* 
as  to  loan  me,  and  that  I  find  them  all,  with  the  exception  of  two  sili- 
cified  specimens  (showing  no  structure),  distinctly  punctate.  It  is  prob- 
able that  Prof.  Winchell  had  happened  to  examine  chippings  from  speci- 
mens not  in  a  condition  to  show  the  punctures.  I  have  likewise  ascer- 
tained, since  the  publication  of  my  former  paper  on  this  subject,  that 
jSpirifer  propinquus  Hall,  and  S.  Hannibalensis  Swallow,  both  neariy 

*  Domeyko's  Mineralogy,  Sd  edit.,  p.  189, 1860.         f  I^hfl.  Mag.,  [4],  zxv,  111. 
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like  S.  cuipidatus,  have  a  clearly  punctate  Aructure,  and  hence  probably 
belong  to  the  group  SyringothyrU, 

I  have  also  juat  read  a  letter  from  Mr.  Davidson,  written  to  Mr. 
Worthen,  in  which  he  quotes,  from  a  letter  to  him  from  Dr.  Carpenter,  a 
paragraph  giving  the  results  of  his  examinations  of  specimens  of  Syrin- 
gothyris^  and  of  the  same  Irish  shell  examined  by  me  (and  at  one  time 
supposed  to  be  Spiri/er  cuqndatus).  These  chippings  were  sent  over  by 
Mr.  Worthen  at  Mr.  Davidson's  request  some  little  time  back.  Dr.  Car- 
penter says  he  finds  the  Syringoihyru  (that  from  Floyd  Co.,  Indiana,  I 
suppose)  distinctly  punctate^  the  punctures  being  as  I  stated,  small  and 
scattering.  The  chippings  from  the  Irish  specimen,  sent  over  to  Mr. 
•Worthen  with  the  name  S,  cuspidatus  attached.  Dr.  Carpenter  also 

-  ^found  to  be  punctured,  though  the  punctures  are  not  so  clearly  seen  as 
^  the  other.     Chippings  of  S.  aubctispidatus  Hail,  sent  by  Mr.  Wor- 

*  then,  he  says  are  not  in  a  condition  to  show  the  structure. 

At  the  time  of  writing.  Dr.  Carpenter  had  evidently  not  received  a 
package  of  chippings  I  had  sent  him,  containing  specimens  of  S.  subcus- 
pidatus  showing  the  punctures  clearly.  He  says  these  examinations  of 
the  structure  of  Syringoihyris  confirm  its  generic  or  subgeueric  differen- 
tiation established  upon  other  characters,  and  that  the  Irish  specimen  he 
believes  belongs  to  this  group.  He  is  still  confident,  however,  that  the 
true  S.  euspidtUus  is  not  a  punctate  shell,  which  you  will  remember  I 
had  not  supposed  to  be  the  case.  I  never  doubted  or  questioned  the  ac- 
curacy of  Dr.  Carpenter's  conclusions  on  that  point ;  and  there  is  no 
xnicroecopist  living  ia  whose  results  I  have  more  confidence  than  in  his.* 
0.  Geological  Researches  in  China,  Mongolia,  and  Japan  during  the 
y«ar«  1862  to  1863;  by  Raphael  Pumpsllt.  144  pp.,  4to,  with  9 
plates.  Washington  City.  Published  by  the  Smithsonian  Institution, 
being  No.  202  of  the  Smithsonian  Contributions  to  Knowledge. — In  vol. 
xli  of  this  Journal,  Mr.  Pumpelly  gave  a  very  brief  notice  of  the  princi- 
pal results  to  which  he  had  arrived  after  his  explorations  in  China  and 
Japa0.  The  volume  issued  contains  a  full  account  of  his  very  interesting 
observations.  It  treats  of  the  General  Outlines  of  Eastern  Asia;  its 
general  geology,  with  an  account  of  his  special  explorations  in  China 
and  Japan;  the  structure  of  the  Southern  edge  of  the  Great  Tuble- 
Land,  and  of  Northern  Shansi  and  Chihli ;  the  Sinian  system  of  eleva- 
tion ;  the  Yellow  Stone  and  its  delta  and  changes  of  course ;  and  the 
Mineral  Productions  of  China;  and  gives,  in  an  Appendix,  Dr.  New- 
berry'a  descriptions  of  the  Fossil  Plants  of  the  Coal  rocks,  with  plates ; 
J.  A.  Macdonald's  analyses  of  Chinese  and  Japanese  Coals ;  and  the  re- 
sults of  Mr.  A.  M.  Edwards's  microscopic  examination  of  some  Japanese 
infusorial  earths  and  other  deposits  of  China  and  Mongolia. 

The  Sinian  system  of  elevation  is  the  "extensive  N.E.  and  S.W.  system  of 

*  upheaval,  which  is  traceable  through  nearly  all  Eastern  Asia,  and  to  which 

this  portion  of  the  continent  owes  its  most  salient  features."    It  is  stated 

*  In  a  paper  on  certain  types  of  the  Spiriferidae  published  in  the  Proceedings  of 
the  American  Philosophical  Society  for  1866,  and  presented  to  that  Society  in  May 
of  1866,  Mr.  J.  Hall  presents  facts  confirming  my  observations,  communicated  in  a 
paper  read  before  the  Philad.  Acad.  Nat  Sci.,  in  Dec.  1866»  and  published  Feb. 
1866,  in  which  the  presence  of  a  punctate  structure  in  shells  of  this  type,  and  its 
coincidence  with  the  internal  tube  of  Syringothyris,  were  first  announced.  He, 
however,  makes  no  allusion  to  my  investigations,  of  which  he  certainly  was  not 
ignorant. 
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to  be  extensively  apparent  in  the  oouraes  of  the  mountains,  the  strike  of 
the  strata,  and  the  hydrography.  It  characterizes  the  trend  of  the  metar 
morphic  rocks  over  the  plateau  from  Mongolia  from  the  Great  Wall  to 
Siberia ;  and  a  map  shows  that  it  belongs  to  all  Eastern  Siberia,  the 
Yablonvi,  Altan-Eingan,  and  Stanovoi  Mts.,  with  their  intermediate 
ridges,  conforming  to  it  The  period  of  the  uplift  is  placed  before  that 
of  the  Coal-measures  (Mesozoic^.  Mr.  Pumpelly  remarks  that  striking 
analogies  are  observed  to  exist  between  the  Sinians  and  our  own  Appa- 
lachians, as  to  structure,  strike;  and  dip;  and  that  as  the  elevation  of  the 
Appalachians  determined  the  outline  of  Eastern  America,  so  the  Sinian 
revolution  fixed  the  eastern  boundary  of  the  great  Asiatic  continent. 

10.  Nuove  Osservazioni  Oeoloffiche  stUle  Rocce  Anthraciii/ere  delle 
Alpi;  del  Commendatori  Anqki^  Sibiionda.  Prof,  di  Min.  nella  Regia 
Universita  di  Torino.  26  pp.,  4to,  with  colored  maps.  Turin,  1866.-^ 
Prof.  Sismonda,  in  this  paper,  treats  of  the  age  of  certain  stratified  rooks 
occurring  among  the  metamorphic  of  the  Alps  of  Savoy,  which  contain 
anthracite  and  plants  of  the  Carboniferous  age  along  with  remains  of 
animals  of  Liassic  and  Oolitic  age.  Sismonda  concludes  that  there  are 
three  consecutive  groups  of  these  rocks ;  a  lower,  which  is  Liassic  in 
its  mollusks ;  a  middle,  with  Liassic  and  Oolitic  fossils ;  and  above  this 
a  auartzose  conglomerate  and  sandstone  with  anthracite,  and  supposed 
to  be  of  the  age  of  the  Oxfordian  clay.  The  Carboniferous  plants  are; 
found  both  in  the  lower  and  upper. 

11.  Ud>er  dn  ^Equivalent  der  takonischm  Sekiefer  Nordamerika^a  in 
DeuUchland  und  desien  geoloffitche  Stellung ;  von  Dr.  H.  B.  Gkinitz 
und  Dr.  E.  Th.  Lisbk,  Professoren  in  Dresden  und  Gera.  52  pp^  4to, 
with  8  lithographic  plates  and  several  wood-cuts. — ^The  plates  of  this 
memoir  contain  figures  of  different  Annelids  and  Fucoids  from  the  slates 
near  Wurzbach,  which  bear  much  resemblance  to  those  that  occur  in 
rocks  called  Taconic  in  North  America. 

12.  Note  on  the  genus  Palceaster  and  other  Fossil  Starfishes^  with 
descriptions  of  some  new  species ;  by  James  Hall.  24  pp.,  8vo.  From 
the  Twentieth  Report  on  the  State  Cabinet  of  Natural  History.  Published 
(to  page  21)  in  advance  of  Report,  Nov.  and  Dec.,  1866. 

13.  Descriptions  of  some  new  species  of  Crinoidea  and  other  fossils 
from  the  Lower  Silurian  strata  of  the  age  of  the  Hudson  River  Group 
and  Trenton  limestone ;  by  James  Hall.  Printed,  in  advance,  from  the 
Report  on  the  State  Cabinet  for  1866)  and  issued  Nov.  1866. 

III.  BOTANY  AND  ZOOLOGY. 

1.  Catalogue  Plantarum  Cuheneium^  exhihens  Collectionem  Wrighti- 
anum  aliaeque  minores  ex  Insula  Cuba  missas  quas  reeensuit  A.  Griss- 
bach,  Professor  Gottiogensis.  pp.  301,  8vo.  Leipsic,  1866.  (Engelroann.) 
— Although  printed  a  year  ago  (the  preface  bears  the  date  of  April,  1866), 
the  derangements  incident  to  the  short  war  which  last  summer  wrought 
such  changes  in  Germany,  in  some  way  delayed  until  recently  the  publica- 
tion of  this  little  volume.  It  is  now  to  be  had  of  B.  Westermann  ^  Co., 
440  Broadway,  New  York ;  and  it  is  indispensable  to  those  botanists  who 
possess  any  part  of  Mr.  Wright's  rich  Cuban  collections  of  botanical  spe- 
eimens,  which  are  cited  by  the  numbers  under  which  they  were  distribu- 
ted.   A  goodly  number  of  clerical  or  typographical  errors  (beyond  those 
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indicated  on  pp.  287,  288),  as  also  errors  in  the  distribution,  call  for  cor- 
rection. It  is  to  be  hoped  that  Mr  Wright  will  some  day  print  a  revised 
list  in  the  order  of  their  numbers.  Meanwhile  the  writer  of  this  notice 
will  furnish  to  any  possessors  of  these  specimens  who  apply  for  them 
«uch  corrections  as  he  has  been  able  to  make  in  his  own  copy.  As  might 
have  been  expected  the  flora  of  Cuba  proves  to  be  very  rich.  This  Cat- 
alogue contains — 

Dicotyledons,  2350,  of  which  781  are  peculiar  to  the  Island. 

Monocotyledons,  634         "  148         "  " 

Vascular  Cryptogamia,    279        "  10        "  "  " 

Totol,  3263         "        ~939         «  "  " 

And  Mr.  Wright's  more  recent  explorations,  which  are  still  in  progress, 
will  largely  increase  the  number.  If  Hayti  could  now  be  equally  ex- 
plored, the  flora  of  the  West  Indies  could  be  written  with  some  approach 
to  perfection. 

Characters  of  the  new  species  only  (and  these  are  very  many)  are 

given  in  this  volume.  The  diagnoses  of  the  new  EuphorbvacecB  are, 
owever,  unfortunately  omitted,  having  been  published  by  anticipation, 
in  the  Nachrichten  of  the  Gottingen  Royal  Society  of  Science.  Now 
that  we  have,  thanks  to  Professor  Grisebach's  studies,  so  good  a  founda- 
tion for  Cuban  botany,  we  may  hope  that  our  indefatigable  explorer  mar 
crown  his  prolonged  and  laborious  researches  by  a  general  revision  oi 
the  flora  of  the  island.  a.  o. 

2.  Flora  Australiensis,  Vol.  IIL  Myrtcxeoi  to  CampositcB^  1866. — 
This  great  work  makes  rapid  progress  in  Mr.  Benthara's  able  hands. 
The  present  volume  comprises  the  largest  and  most  difScult  Australian 
order,  the  Myrtacta^  and  the  usually  paramount  order  CompositcBj  these 
two  filling  a  little  more  than  three  quarters  of  the  680  pages  of  this  vol- 
ume, which  also  contains  the  Umbelli/ercB  and  the  MubiacecB,  usually  of 
DO  small  size.  a.  g. 

3.  The  Geographical  Distribution  of  Mammals  ;  by  Andrew  Murray. 
420  pp.,  4to,  with  105  chromo-lithographic  maps.  London,  1866.  (Day  & 
Son.) — This  beautiful  volume  treats  those  subjects  in  extenso  which  are 
merely  glanced  at  in  the  physical  atlases  of  Johnston  and  others,  includ- 
ing the  distribution  of  fossil  species  according  to  their  geological  position, 
and  discussions  of  the  views  of  Agassiz  and  Darwin,  without  adopting 
either  in  full.  The  work  extends  to  forty-three  chapters,  with  an  ex- 
tended appendix  and  numerous  cuts  illustrating  animal  peculiarities. 

Geological  questions  are  discussed  and  maps  given  of  the  100-fathom 
line  of  soundings ;  the  effect  of  a  depression  of  the  land  600  feet ;  Ter- 
tiary and  Quaternary  formations;  localities  of  glacial  action;  rising  and 
falling  of  land  of  the  present  period ;  and  the  sargasso  seas.  The  maps 
of  mammal  distribution  then  commence  with  the  human  race,  chapter 
vii,  p.  56,  but  two  branches  of  which  are  acknowledged,  the  black  and 
white,  the  latter  including  all  except  the  negroes  and  Australians,  with 
their  affinities. 

The  completeness  of  the  work  may  be  judged  from  the  extent  to  which 
groups  and  genera  are  located.  Maps  7-10  are  devoted  to  the  distribu- 
tion of  monkeys;  13,  to  the  lion;  14,  to  the  tiger;  17,  fossil  hyenas; 
18,  existing  hyenas;  26,  bears;  29,  hippopotamus  (living  and  fossil); 
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80,  Bwin^;  34,  goats;  35,  sheep;  46,  rhiDoceros  (living  and  extinct); 
47,  mastodons  and  elephants  in  Lower  Miocene ;  48,  in  Upper  Miocene ; 
49,  in  Pliocene ;  and  50,  existing  elephants. 

The  appendix  (pp.  312-412)  is  devoted  to  the  classification  of  maos- 
mals  proposed  by  different  authors ;  a  synonymic  list  of  the  species  and 
their  localities,  distinguishing  the  extinct  species ;  and  mammals  of  spe- 
cial districts,  as  Spitsbergen,  Nova  Zembla,  Greenland,  Iceland,  Sweden, 
France,  Sahara,  Japan,  d^c  North  America  is  given  under  eight  districts 
exclusive  of  Mexico. 

A  work  of  so  much  value,  published  in  a  style  which  precludes  a  re- 
turn for  the  outlay,  should  have  a  place  in  the  libraries  of  all  who  wish 
to  encourage  research  in  the  cognate  fields  upon  which  the  learned 
author  is  understood  to  be  engaged.  s.  s.  h. 

4.  Observations  on  the  Genus  Uhio,  together  with  Descriptions  of  nets 
species  in  the  Family  UhionidcSj  and  Descriptions  of  new  species  of  the 
MelanidcB^  lAmneidce^  Pdludince,  and  Helicidce ;  by  Isaac  Lba,  LL.D. 
146  pp.,  4to,  with  24  plates.  Philadelphia.  (Read  before  the  Academy 
of  Natural  Sciences  of  Philadelphia,  and  published  in  their  Journal.) — 
This  volume  is  the  eleventh  in  Dr.  Lea's  series  on  the  Unionidae.  Like 
Uie  preceding,  it  contains  very  large  additions  to  the  number  of  spedee, 
and  is  beautifully  and  generously  illustrated.  The  introduction  states 
that  the  number  of  new  species  of  Unionidse  here  described  is  180,  and 
of  the  other  groups  mentioned  above,  118.  The  former  are  mainly  from 
the  Southern  States,  a  few  from  Western  Asia,  and  Lake  Nyassa  in  Cen- 
tral Africa.  The  univalves  are  mostly  of  the  U.  States,  but  some  are 
from  Central  America  and  Asia. 

5.  An  Inquiry  into  the  Zoological  relations  of  the  first  discovered 
traces  of  Fossil  N'europterous  Insects  in  North  America :  with  JRemarka 
on  the  difference  of  structure  in  the  wings  of  living  Neuroptera ;  by  S. 
H.  ScuDDEB.  20  pp.,  4to.  From  Vol  I  of  the  Mem.  of  the  Best  See 
Nat  Hist,  Jan.  1865. — ^The  paper  discusses  the  characters  of  the  fossil 
insects  from  the  coal  rocks  of  Illinois,  described  in  vol.  xxxvii  of  this 
Journal,  with  results  of  great  interest  to  science. 

6.  On  ^  Osteology  and  Myology  of  Colymhus  torquatus  ;  by  Eluott 
CouBS,  A.M.,  M.D.,  Brevet  Capt  and  Assist  Surgeon,  U.S.  Army.  42  pp., 
4to.    From  vol.  I  of  the  Mem.  of  the  Bost  Soc.  Nat.  Hist,  Nov.  1866. 

7.  Notes  on  the  Zygomidoe  of  Cuba ;  by  A.  R.  Grots.  18  and  38 
pp.,  8vo,  with  plates.  From  the  Proceedings  of  the  Entomological  So- 
ciety of  Philadelphia,  Part  I,  July,  1866,  and  Part  II,  Jan.,  1867. 

IV.  ASTBONOMY. 

1.  On  the  Obscuration  of  the  Lunar  Crater  ^Linni;"*^  by  W.  B.  Birt, 
Esq. — The  interesting  phenomenon  of  a  change  in  the  appearance  of  the 
crater  **Linn6"  was  communicated  to  me  by  Herr  Schmidt,  the  Director 
of  the  Observatory  at  Athens,  an  extract  from  whose  letter  is  as  follows : 

'*  For  some  time  past  I  find  that  a  lunar  crater  situated  in  the  plain  of 
the  Mare  Seremtatis  has  been  invisible.  It  is  the  crater  which  M&dler 
named  Linn6,  and  is  in  the  fourth  section  of  Lohrmann,  under  the  sign 
A.  I  have  known  this  crater  since  1841,  and  even  at  the  full  it  has  not 
been  difficult  to  see.    In  October  and  November,  1866,  at  its  epoch  of 
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maximum  yisibility,  i.  e.,  about  the  time  of  the  rising  of  the  sun  on  its 
horizon,  this  deep  crater,  whose  diameter  is  5*6  English  miles,  had  com- 
pletely disappeared,  and  in  its  place  there  was  only  a  little  whitish  lu- 
minous cloud.     Be  so  kind  as  to  make  some  observations  on  this  locality.'' 

The  earliest  information  respecting  the  crater  I  received  from  Mr. 
Buckingham,  who  favored  me  with  a  copy  of  a  photograph  taken  bv 
him  on  November  18,  1866.     On  this  photograph  the  place  of  ^Linn6^' 
is  visible,  but  faint     I  have  during  the  last  lunation  received  records  of 
observations  from  the  following  gentlemen :  Doctors  Mann  and  Tietjen, 
and  Messrs.  Talmage,  Webb,  Slack,  Orover,  and  Jones.     On  the  ISth, 
when  the  terminator  passed  over  the  east  boundary  of  the  Mare  Sereni- 
iatis^  the  place  of  **Linn6''  was  seen  by  Messrs.  Webb  and  Talmage; 
Mr.  Webb's  aperture  9^-inch  silvered  glass  reflector,  and  Mr.  Talmage's 
10-inch  refractor  of  Mr.  Barclay  at  I^eyton.     Mr.  Webb  described  the 
appearance  as  an  ill-defined  whitishness  on  the  site  of  "  Linn6.''     Mr. 
Talmage  recorded  "  a  dark  circular  cloud."    The  exact  position  of  these 
appearances  was  carefully  ascertained  afterward  and  found  to  agree  with 
the  place  of  "  Linn6."     Doctor  Mann  and  myself  at  Leyton  were  pre- 
vented by  a  thin  veil  of  cirrus  seeing  the  "  cloud  "  recorded  by  Mr.  Tal- 
mage.    With  smaller  apertures  both  Mr.  Grover  and  myself  were  unable 
to  detect  the  slightest  trace  of  '*Linn6,"  while  the  small  crater  ^^Linn6 
B"  of  Beer  and  Madler,  and  also  Bessel,  were  very  distinct  with  the 
ehadowa  within  them.     On  the  following  evening,  December  14th,  obser- 
'vations  were  made  by  Messrs.  Webb,  Slack,  Grover,  and  Birt.    A  wJiite 
spot  was  seen  in  the  position  of  '*  Linn6."     Mr.  Webb  described  it  as 
the  most  conspicuous  object  on  the  east  half  of  the  Mare  Seren%iati$, 
Mr.  Slack  saw  a  whitish  spot  not  remarkably  bright,  but  could  see  no 
trace  of  a  crater.     Mr.  Grover  recorded  ^  a  tolerably  defined  roundish 
whitish  speck,"  but  he  could  not  see  the  interior  or  margin  of  the  crater, 
and  ^  in  this  respect  the  spot  showed  very  different  from  Bessel  and  other 
craters  which  were  well  seen.'*     My  own  observations  perfectly  agree 
with  the  above.     I  estimated  the  light  at  3^.     On  the  15th  the  spot  was 
brighter,  and  I  obtained  the  measures  recorded  below.    On  the  16th 
Messrs.  Jones  and  Grover  described  the  appearance  as  a  white  spot  not 
over  bright 

On  the  20th  Professor  Foerster  and  Dr.  Tietjen  observed  ^^Linnd"  with 
the  Berlin  refractor.  Tbe  following  is  the  translation  of  the  letter  which 
I  received  from  Dr.  Tietjen,  dated  Berlin,  21  December,  1866 : 

*^0n  viewing  the  moon  last  night  about  IS'^  M.T.  Berlin  with  our  re- 
fractor, in  order  to  convince  ourselves  of  the  disappearance  of  the  crater 
'  Linn6,'  Professor  Foerster  and  myself  perceived  that  crater  very  dis- 
tinctly. If^  therefore,  an  obscuration  has  taken  place,  on  which  certainly 
no  doubt  can  exist,  as  it  is  affirmed  by  so  competent  au  authority  as 
Herr  Schmidt  of  Athens,  it  has  evidently  now  ceased." 

Although  Dr.  Tietjen  considers  that  the  obscuration  has  ceased,  it  does 
not  appear  that  either  he  or  Professor  Foerster  has  seen  into  the  crater. 

The  whole  of  the  observations  are  so  accordant  among  themselves,  and 
tbe  measures  appended  so  clearly  indicate  tbe  white  spot  to  be  larger 
than  the  crater  **  Linn6,"  as  to  leave  no  doubt  that  a  change  of  some 
kind  has  taken  place ;  and  this  conclusion  appears  to  be  supported  by 
previous  records  which  are  here  appended : 
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Date. 

Authority. 

BrifhtneM. 

1668, 

Ricdoli. 

0 

1788,  Not.  5, 

SchH>ter, 

0-6 

1828,  May  28. 

LobrmaoD, 

70+ 

1881,  Dec  12,  18, 

Beer  and  Madler, 

60 

1868,  Feb.  22, 

De  la  Rue, 

60 

1866,  Oct  4. 

u 

60 

Rntherfhrd, 

6^ 

1866,  Not.  18, 

Buckingbam, 

2-0 

The  last  four  determinations  of  brightness  are  from  photographs.  There 
18  some  uncertainty  in  determining  this  element  on  the  prints.  Schrdter, 
in  plate  ix  of  his  Selenophotographische  Fragmente,  gives  a  large  dark 
spot  in  the  place  of  "Linn6  ;^*  and  the  Rev.  T.  W.  Webb  informs  me  that 
'^Linn^*^  is  not  to  be  found  on  Russell's  globe  or  maps,  1797,  from  which 
it  may  be  inferred  that  the  crater  has  previously  been  obscured. 

The  following  measures  were  made  during  the  last  luna*tion : 


Date. 

DioDysius. 

Linn6. 

Mag. 

Miles. 

Brightoi 

1866. 

o 

Dec.  16 

14-70 

li'61 

0-79 

10-9 

4 

18 

14-13 

7-07 

060 

6-9 

6-6 

19 

18-96 

7-82 

0-62 

7-2 

6 

21 

1332 

6-76 

0-61 

7-0 

4 

The  numbers  in  column  4  headed  "  Mag.'^  are  obtained  by  dividing 
the  measures  of  "•  Linn6 "  by  the  measures  of  the  standard  spot  **  Dio- 
nysius."  The  normal  magnitude  of  **  Linn6''  is  0-40  (**  Dionysius"  being 
unity)  as  determined  by  two  independent  methods.  The  numbers  in 
column  5  headed  **  Miles''  are  not  absolute,  but  only  relative  as  compared 
with  "  Dionysius,"  by  means  of  the  numbers  in  column  4.  ^  Dionysius," 
according  to  Lohrmann,  is  13*8  English  miles,  and  ^^Linn^,"  according  to 
Schmidt,  5'6  English  miles  in  diameter.  During  the  lunation  no  trace  of 
the  crater  was  seen. — Monthly  Notices  Boy.  Astr,  Soc.,  Jan.  11, 1867. 

2.  Shooting  Stars  seen  in  Colorado. — The  Denver  News  gives  the  fol- 
lowing numbers  of  meteors  seen  at  that  place  (N.  lat  39°  40',  W.  long. 
105®)  in  intervals  of  five  minutes  at  different  times  on  the  morning  of 
Nov.  14th,  1866.    The  number  of  observers  is  not  stated. 


At'12h    0°^,  6  meteors. 

12   20  8 

12    80  7 

12   46  9 

10  4" 


At  Ih  260),    6  meteors. 
2      0        6" 

2    30  14 

2    46  11 

8      0  21 


At  8h  80m, 
4      0 
6    16 


6  meteors. 
12        '* 
10        « 


Total  in  66m,  101 


3.  Astronomical  and  Meteorological  Observations  made  at  the  United 
States  Naval  Observatory  during  the  year  1864.  Captain  J.  M.  Gauss, 
U.S.N.,  Superintendent.  624  pp.,  4to.  Published  by  authority  of  the 
Hon.  Secretary  of  the  Navy.  Washington,  1866. — This  important  volume 
contains  the  following  tables :  (1.)  Observations  with  the  Meridian  Tran- 
sit Instrument ;  (2.)  ib.  with  the  Mural  Circle;  (3.)  ib.  with  the  Equa- 
torial ;  (4.)  Mean  right  ascensions,  for  18600  of  stars  observed  with  the 
Transit ;  (5.)  Mean  declination,  obs.  with  the  Mural  Circle ;  (6.)  Right 
ascensions,  declinations,  and  semi-diameters  of  the  Sun,  Moon,  and  Plan- 
ets ;  (7.)  Constants  for  the  reduction  of  fixed  stars ;  (8.)  Catalogue  of 
stars  observed  in  1864;  (9.)  Meteorological  ohservations. 
▲m.  Joub.  Sol— SKCOH9  Sbriis,  Vol.  XLIU,  No.  119.— Mat,  1867. 
53 
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V.    MISCELLANEOUS  SCIENTIFIC  INTELLIGENCE. 

1.  Additional  Gifts  to  Science  from  George  Peabody,  Esq, — Since  the 
notice  of  Mr.  Peabody's  recent  donations  to  science,  which  appeared  in 
the  January  number  of  this  Journal,  this  gentleman  ha.s  gi^en  about 
$2,000,000  for  the  promotion  of  education  in  the  South  and  Southwest. 
This  munificent  gift  was  accompanied  by  the  following  letter  to  the 
Trustees  of  the  fund : — 
To  Hon.  Robert  C.  Winthrop,  of  Massachusetts ;  Hon.  Hamilton  Rsh,  of 

New  York ;  Right  Rev.  Charles  P.  Mcllvaine,  of  Ohio ;  General  U.  S. 

Grant,  of  the  United  States  Army ;  Admiral  David  G.  Farragat,  of  the 

United  States  Navy ;  Hon.  William  C.  Rives,  of  Virginia ;  Hod.  John  H. 

Clifford,  of  Massachusetts ;  Hon.  William  Aiken,  of  South  Carolina; 

William  M.  Evarts,  Esq.,  of  New  York;  Hon.  Williani  A.  Graham,  of 

North  Carolina;   Charles  Macalester,  of  Pennsylvania;   €reorge  W. 

Riggs,  Esq.,  of  Washington;  Samuel  Wetmore,  E«q.,  of  New  York; 

Edward  A.Bradford,  Esq.,  of  Louisiana;  George  N.  Eaton,  Esq.,  of 

Maryland ;  and  George  Peabody  Russell,  Esq.,  of  Ma8sachu8ett& 

Gbntlsmbn  :  I  beg  to  address  you  on  a  subject  which  occupied  my 
mind  long  before  I  left  England,  and  in  regard  to  which,  one  at  least  of 
you  (the  Hon.  Mr.  Winthrop,  the  distinguished  and  yalued  friend  to 
whom  I  am  so  much  indebted  for  cordial  sympathy,  careful  considera- 
tion, and  wise  counsel  in  this  matter)  will  remember  that  I  consailed 
him  immediately  upon  my  arrival  in  May  last. 

I  refer  to  the  educational  needs  of  those  portions  of  onr  beloved  and 
common  country  which  have  suffered  from  the  destructive  ravages,  sad 
the  not  less  disastrous  consequences  of  civil  war. 

With  my  advancing  years  my  attachment  to  my  native  land  has  bot 
become  more  devoted.  My  hope  and  faith  in  its  successful  and  glonoos 
future  have  grown  brighter  and  stronger,  and  now,  looking  forward  be* 
yond  my  stay  on  earth,  as  may  be  permitted  to  one  who  has  passed  the 
limit  of  three  score  and  ten  years,  I  see  our  country  united  and  prosper- 
ous, emerging  from  the  clouds  which  still  surround  her,  taking  a  higher 
rank  among  the  nations,  and  becoming  richer  and  more  powerful  than 
ever  before. 

But  to  make  her  prosperity  more  than  superficial,  her  moral  and  iotel- 
lectual  development  should  keep  pace  with  her  material  growth ;  and  in 
those  portions  of  our  nation  to  which  I  have  referred,  the  urgent  and 
pressing  physical  needs  of  an  almost  impoverished  people  must  for  some 
years  preclude  them  from  making,  by  unaided  efiort,  such  advances  in 
education,  and  such  progress  in  the  diffusion  of  knowledge  among  all 
classes,  as  every  lover  of  his  country  must  earnestly  desire. 

I  feel  most  deeply,  therefore,  that  it  is  the  duty  and  privilege  of  the 
more  favored  and  wealthy  portions  of  our  nation  to  assist  those  who  are 
less  fortunate ;  and,  with  the  wish  to  discharge  so  far  as  I  may  be  able 
my  own  responsibility  in  this  matter,  as  well  as  to  gratify  my  desire  to 
aid  those  to  whom  I  am  bound  by  so  many  ties  of  attachment  and  re- 
gard, I  give  to  you,  gentlemen,  most  of  whom  have  been  my  personal 
and  especial  friends,  the  sum  of  one  million  of  dollars,  to  be  by  you  and  yoar 
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successors  held  ia  trust,  and  the  income  thereof  used  and  applied  in  your 
discretion  for  the  promotion  and  encouragement  of  the  intellectual,  moral, 
or  industrial  education  among  the  young  of  the  more  destitute  portions 
of  the  Southern  and  Southwestern  States  of  our  Union ;  my  purpose 
being  that  the  benefits  intended  shall  be  distributed  among  the  entire 
population,  without  other  distinction  than  their  needs  and  the  opportuni- 
ties of  usefulness  to  them. 

Besides  the  income  thus  derived,  I  give  to  you  permission  to  use  from 
the  principal  sum,  within  the  next  two  years,  an  amount  not  exceeding 
forty  per  cent 

In  addition  to  this  gift  I  place  in  your  hands  bonds  of  the  State  of 
Mississippi,  issued  to  the  Planter^s  Bank,  and  commonly  known  as  Plant- 
er's Bank  Bonds,  amounting,  with  interest,  to  about  eleven  hundred 
thousand  dollars,  the  amount  realized  by  you  from  which  is  to  be  added 
to  and  used  for  the  purposes  of  this  trust.       **♦**♦♦ 

The  details  and  organization  of  the  trust  I  leave  with  you,  only  re* 
questing  that  Mr.  Winthrop  may  be  Chairman,  and  Crovernor  Fish  and 
Bishop  Mcllvaine  Vice-Chairmen  of  your  body;  and  I  give  to  you 
power  to  make  all  necessary  by-laws  and  regulations,  to  obtain  an  act  of 
incorporation,  if  any  shall  be  found  expedient,  to  provide  for  the  expen- 
ses of  the  trustees  and  of  any  agents  appointed  by  them,  and  generally, 
to  do  all  such  acts  as  may  be  necessary  for  carrying  out  the  provisions 
of  this  trust.  ^ 

All  vacancies  occurring  in  your  number  by  death,  resignation,  or  other- 
wise, shall  be  filled  by  your  election,  as  soon  as  conveniently  may  be, 
and  having  in  view  an  equality  of  representation  so  far  as  regards  the 
Northern  and  Southern  States. 

I  furthermore  give  to  you  the  power,  in  case  two-thirds  of  the  trustees 
shall  at  any  time,  after  the  lapse  of  30  years,  deem  it  expedient,  to  close 
this  trust,  and  of  the  funds  which  at  that  time  shall  be  in  the  hands  of 
yourselves  or  your  successors,  to  distribute  not  less  than  two- thirds  among 
such  educational  or  literary  institutions,  or  for  such  educational  purposes 
as  they  may  determine,  in  the  States  for  whose  benefit  the  income  is 
now  appointed  to  be  used.  The  remainder  may  be  distributed  by  the 
trustees  for  educational  or  literary  purposes  wherever  they  may  deem  it 
expedient. 

lu  making  this  gifl  I  am  aware  that  the  fund  derived  from  it  can  but 
aid  the  States  which  I  wish  to  benefit  in  their  own  exertions  to  difi^use 
the  blessings  of  education  and  morality.  But  if  this  endowment  shall 
encourage  those  now  anxious  for  the  light  of  knowledge,  and  stimulate 
to  new  efforts  the  many  good  and  noble  men  who  cherish  the  high  pur- 
pose of  placing  our  great  country  foremost,  not  only  in  power,  but  in 
the  intelligence  and  virtue  of  her  citizens,  it  will  have  accomplished  all 
that  I  can  hope. 

With  reverent  recognition  of  the  need  of  the  blessing  of  Almighty 
God  upon  this  gift,  and  with  the  fervent  prayer  that,  under  his  guidance, 
your  counsels  may  be  directed  for  the  highest  good  of  present  and  future 
generations  in  our  beloved  country,  I  am,  gentlemen,  with  great  respect, 
your  humble  servant,  George  Pea  body, 

Washington,  Feb.  7,  1867. 
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More  recently  Mr.  Peabody  Iras  giveD  $140,000  to  the  Essex  Institute 
in  Salem,  Mass.,  for  the  promotion  of  the  Natural  and  Physical  Sciences 
in  his  native  county.  Of  this  sum  $100,000  is  to  be  kept  as  a  perma- 
nent fund,  and  the  income  to  be  devoted  to  various  branches  of  science. 
The  remainder  of  the  gift  will  be  chiefly  expended  on  the  Museum 
of  Natural  History.  Mr.  Peabody's  letter  to  nis  Trustees  announcing 
this  donation  was  as  follows : — 

Salem,  Feb.  26,  1867. 
To  Francis  Peabody,  Esq.,  Prof.  Asa  Gray,  Wm.  C.  Endicott,  Esq.,  Geo. 

Peabody  Busself,  Esq.,  Prof.  O.  C.  Marsh,  Henry  Wheatland,  A.  C. 

Goodell,  Jr.,  James  R.  Nichols,  and  Henry  C.  Perkins,  E^sqs. 

Gentlemen  :  As  you  will  perceive  by  the  inclosed  instrument  of  Trust, 
I  wish  to  place  in  the  hands  of  yourselves  and  your  successors,  the  sum 
of  one  hundred  and  forty  thousand  dollars,  for  the  promotion  of  Science 
and  Useful  Knowledge  in  the  County  of  Essex. 

Of  this,  my  native  county,  I  have  always  been  justly  proud,  in  com- 
mon with  all  her  sons,  remembering  her  ancient  reputation,  her  many 
illustrious  statesmen,  jurists  and  men  of  science ;  her  distinguished  record 
from  the  earliest  days  of  our  country's  history,  and  the  distinction  so  long 
xetained  by  her,  as  eminent  in  the  education  and  morality  of  her  citizens. 

I  am  desirous  of  assisting  to  perpetuate  her  good  name  through  fu- 
ture generations,  and  of  aiding  through  her  means  in  the  diffusion  of 
science  and  knowledge ;  and,  ailer  consultation  ^ith  some  of  her  most 
eminent  and  worthy  citizens,  and  /encouraged  by  the  success  which  has 
already  attended  the  efforts  and  researches  of  the  distinguished  Scientific 
Association  of  which  your  Chairman  is  President,  and  with  which  most 
of  you  are  connected,  I  am  led  to  hope  that  this  gift  may  be  instrumen- 
tal in  attaining  the  desired  end. 

I  therefore  transmit  to  you  the  inclosed  instrument,  and  a  check  for 
the  amount  therein  named  (1140,000),  with  the  hope  that  this  Trust,  as 
administered  by  you  and  your  successors,  may  tend  to  advancement  in 
intelligence  and  virtue,  not  only  in  our  good  old  county  of  Essex,  but  in 
our  Commonwealth,  and  in  our  common  country. 

I  am,  with  great  respect,  your  humble  servant, 

(Signed)  Gkorgk  Pkabody. 

Mr.  Peabody  has,  moreover,  recently  given  $20,000  to  the  Massachu- 
setts Historical  Society,  and  $1^,000  each  to  Newbury  port,  Mass.,  and 
Georgetown,  D.  C,  to  found  free  public  libraries  in  those  cities. 

These  various  gifts  increase  the  amount  of  Mr.  Peabody's  recent  bene- 
factions to  science  and  education  in  this  country  to  nearly  four  millions 
dollars, -^a  truly  noble  and  unparalleled  record  of  private  munificence. 

2.  Ascent  of  Mount  Hood,  Oregon ;  by  the  Rev.  H.  K.  Hikes.* — In 
September  of  1864,  in  company  with  three  gentlemen  of  Vancouver,  I 
first  attempted  to  reach  the  summit  of  Mount  Hood.  On  reaching  an 
altitude  about  800  feet  below  the  summit,  a  dense  cloud  came  sweeping 
against  the  north  side  of  the  mountain,  and,  drifting  rapidly  over  it,  in- 
stantly enveloped  us  in  its  folds.  The  air  changed  suddenly  to  a  fierce 
cold.  The  driving  ssow  filled  the  air  so  entirely  that  a  cliff  of  rocks 
300  feet  high,  standing  not  more  than  fifty  feet  from  us,  was  invisible. 

*  From  th«  Proceedings  of  the  Royal  Geographical  Society,  March  2S,  1867. 
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To  go  up  or  to  go  dowQ,  was,  for  the  time,  alike  impossible.  One  of  my 
oompanioDS  was  chilled  nearly  to  insensibility,  but  we  struggled  against 
the  tempest  for  hours,  unwilling  to  be  defeated  in  our  purpose  to  reach 
the  summit. 

On  the  morning  of  the  24th  of  July,  1866,  in  company  with  three 
gentlemen  of  the  city  of  Portland,  Oregon,  I  set  out  full  of  determina- 
tion to  stand  upon  the  summit,  if  energy  and  endurance  could  accom- 
plish the  feat  Our  rendezvous  was  at  the  house  of  a  Canadian,  who, 
fourteen  years  before,  had  erected  a  cabin  at  the  place  where  the  emi- 
grant road  leaves  the  mountains  and  enters  the  valley  of  the  Willamette. 
From  this  place  the  track  enters  the  mountains  along  the  gorge  through 
which  flows  a  dashing  river  about  800  feet  in  width,  which  r  ses  beneath 
die  glaciers  of  Mount  Hood.  Up  this  stream  we  travelled  for  30  miles, 
when,  leaving  the  gorge,  the  way  makes  a  dStour  to  the  south  to  gain 
the  summit  ridge.  Here  is  the  celebrated  ^  Laurel  Hill."  For  three  or 
four  miles  the  ascent  is  continuous,  and  in  many  places  very  steep. 

Beaching  the  top  of  Laurel  Hill  we  were  on  the  general  summit  of 
the  range:  a  comparative  level  of  perhaps  10  miles  in  width,  whose  gen- 
eral character  is  that  of  a  swamp  or  marsh.  On  this  plateau  is  a  dense 
and  grand  growth  of  fir,  cedar  {Thuja  gigantea^  Nutt.),  pine  and  kin- 
dred evergreens,  with  an  alm(9st  impenetrable,  undergrowth  of  laurel 
{Rhododendron  maximum^  Hook).  Straggling  rays  of  sunlight  only 
here  and  there  find  way  through  the  dense  foliage  to  the  damp  ground* 
Passing  over  this  level  we  crossed  several  bold  clear  streams,  coursing 
down  from  the  direction  of  Mount  Hood,  and  then,  turning  to  the  lei^ 
we  took  an  old  Indian  trail  leading  in  the  direction  of  the  mountain. 
After  a  ride  of  an  hour  and  a  half  up  a  continuous  and  steep  ascent,  we 
came  to  an  opening  of  scattered  trees  which  sweeps  around  the  south 
side  of  the  mountain.  It  was  about  five  o'clock  when  we  emerged  from 
the  forest,  and  stood  confronting  the  wonderful  body  of  rock  and  snow 
which  springs  up  from  the  elevation. 

We  selected  a  place  for  our  camp  on  a  beautiful  grassy  ridge  between 
one  of  the  main  affluents  of  the  Deschutes  river  and  one  of  the  Clacka- 
mas, and  which  nearly  constitutes  the  dividing  ridge  of  the  mountain. 
Having  erected  here  a  hut  of  boughs  and  gathered  fuel  for  a  large  fire 
during  the  night,  we  spread  our  blankets  on  the  ground  and  slept  well 
until  the  morning.  We  picketed  our  horses  in  this  place.  At  seven 
o'clock  of  Thursday  we  were  ready  for  the  ascent  For  the  first  mile 
and  a  half  the  ascent  was  very  gradual  and  easy,  over  a  bed  of  volcanic 
rock,  decayed  and  intermixed  with  ashes.  Huge  rocks  stood  here  and 
there,  and  occasionally  a  stunted  juniper  found  a  precarious  foothold ; 
some  beautiful  variegated  mosses  were  also  seen  dinging  to  little  knolls 
of  sand.  We  soon  reached  the  foot  of  a  broad  snow-field,  which  sweeps 
around  the  south  side  of  the  mountain  several  miles  in  length,  and  ex- 
tending upward  to  the  immediate  summit.  The  first  part  of  this  ascent 
is  comparatively  easy,  being  smooth,  and  only  in  places  so  steep  as  to 
render  the  footsteps  uncertain.  Near  the  upper  edge  of  this  field  of 
snow,  the  deep  gorges,  from  which  flow  affluents  of  the  streams  De- 
schutes on  the  right,  and  Sandy  river  on  the  lefl,  approach  each  other 
and  seem  to  cut  down  into  the  y^rj  foundation  of  Uie  mountain.    The 
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waters  were  rushing  from  benealh  the  glaciers,  which  at  their  upper  ex- 
tremity were  rent  and  broken  into  fissures  and  caverns  of  unknown 
depths. 

The  present  summit  of  the  mountain  is  evidently  what  was  long  since 
the  northern  rim  of  an  immense  crater,  which  could  not  have  been  less 
than  three  miles  in  diameter.  The  southern  wall  of  the  crater  has  fallen 
completely  away,  and  the  crater  itself  become  filled  with  rock  and  ashes 
overlaid  with  the  accumulated  snows  of  ages,  through  the  rents  and 
chasms  of  which  now  escape  smoke,  steam  and  gases  from  the  pent-up  fires 
below.  The  fires  are  yet  so  near  that  many  of  the  rocks  which  project 
upward  are  so  hot  that  the  naked  hand  cannot  be  held  upon  them.  Just 
at  the  southwest  foot  of  the  circular  wall,  now  constituting  the  summit,  and 
at  a  distance  of  near  2000  feet  from  its  extreme  height,  is  now  the 
main  opening  of  the  crater.  From  this  a  column  of  steam  and  smoko 
is  continually  issuing,  at  times  rising  and  floating  away  on  the  wind,  at 
other  times  rolling  heavily  down  the  mountain.  Into  this  crater  we 
descended,  as  far  as  it  was  possible  to  go .  without  ropes  or  a  ladder. 
The  descent  was  stopped  by  a  perpendicular  precipice  of  ice  60  or  70 
feet  high,  resting  below  on  a  bed  of  broken  rock  and  ashes  so  hot  as  im- 
mediately to  convert  the  water,  which  dripped  continually  from  the  icy 
roof  100  feet  above,  into  steam.    The  air  was  hot  and  stifling. 

At  this  point  the  real  peril  of  the  ascent  begins.  It  leads  out  and  up 
the  inner  wall  of  what  was  once  the  crater,  and  near  1000  feet  of  it  is 
extremely  steep.  The  whole  distance  is  an  icefield,  the  upper  limit  of  a 
great  glacier  which  is  crushing  and  grinding  its  slow  journey  down  the 
mountain  far  to  the  right.  About  700  feet  from  the  summit  a  crevasse^ 
varying  from  5  to  50  feet  in  width,  and  of  unknown  depth,  cuts  clear 
across  the  glacier  from  wall  to  wall.  There  is  no  evading  it.  The  sum- 
mit cannot  be  reached  without  crossing  it  Steadily  and  deliberately 
poising  myself  on  my  stafi',  I  sprang  over  the  chasm  at  the  most  favora- 
ble place  I  could  select,  landing  safely  on  the  declivity  2  or  3  feet  above 
it,  and  then  with  the  staff  assisted  the  others  to  cross.  The  last  move- 
ment of  15  feet  had  considerably  changed  the  prospect  of  the  ascent. 
True,  the  crevasse  was  passed,  but  we  were  thrown  directly  below  a  wall 
of  ice  and  rooks  500  feet  high,  down  which  masses,  detached  by  the  heat 
of  the  sun,  were  plunging  with  fearful  velocity.  To  avoid  them  it  was 
.  necessary  to  skirt  the  crevasse  on  the  upper  side  for  a  distance,  and  then 
turn  diagonally  up  the  remaining  steep.  It  was  only  700  feet  high,  but 
it  was  two  hours'  sinewy  tug  to  climb  it.  The  hot  sun  blazed  against 
the  wall  of  ice  within  two  feet  of  our  faces,  and  the  perspiration  streamed 
from  our  brows,  but  on  nearing  the  summit  the  weariness  seemed  to  van- 
ish, and  with  a  feeling  of  triumph  we  bounded  upon  the  pinnacle  of  the 
highest  mountain  in  North  America. 

The  summit  was  reached  at  about  the  center  of  the  circular  wall  which 
constitutes  the  extreme  altitude,  and  it  was  so  sharp  that  it  was  impossi- 
ble to  stand  erect  upon  it.  Its  northern  face  is  an  escarpment  several 
thousand  feet  high.  I  could  only  lie  down  on  the  southern  slope,  and, 
holding  firmly  to  the  rocks,  look  down  the  awful  depth.  A  few  rods  to 
the  west  was  a  point  40  or  50  feet  higher,  to  the  summit  of  which  we 
crawled,  and  then  discovered  that  40  or  50  rods  to  the  east  was  a  point 
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utill  higher,  the  highest  of  the  moQutain.  We  •  crawled  back  alon?  the 
sharp  escarpment,  and  in  a  few  minutes  stood  erect  on  the  highest  pinna-^ 
de.  This  we  found  to  be  17,040  feet  high,  the  thermometer  standing  at 
180^,  about  40  feet  below  the  summit,  when  the  water  boiled — ^giving 
82  degrees  of  depression.  This  estimate  makes  Mount  Hood  higher 
than  any  summit  of  Europe  or  North  America. 

The  view  from  the  summit  was  magnificent.  From  south  to  north 
the  whole  line  of  the  Cascade  Range  is  at  once  under  the  eje,  from  Dia- 
mond Peak  to  Ranier,  a  distance  of  not  less  than  400  miles.  Within 
that  distance  are  Mounts  St.  Helen's,  Baker,  Jefferson,  and  the  Three 
Sisters ;  making,  with  Mount  Hood,  eight  snowy  peaks.  Eastward  the 
Blue  Mountains  are  in  view,  and  lying  between  us  and  them  are  the 
broad  plains  watered  by  the  Deschutes,  John  Day's,  and  Umatilla  rivers. 
On  the  west  the  piny  crests  of  the  coast  range  cut  clear  agsinst  the  sky, 
with  the  Willamette  valley  sleeping  in  quiet  beauty  lying  at  their  feet 
The  broad  silver  belt  of  the  Columbia  winds  through  the  evergreen  val- 
ley toward  the  ocean.  Within  these  limits  is  every  variety  of  mountain 
and  valley,  lake  and  prairie,  bold  beetling  precipices  and  graceful  rounded 
summits  blending  and  melting  away  into  each  other.  It  was  with  reluc- 
tance that  at  length  we  took  the  first  step  down  the  declivity. 

The  descent  to  the  great  crevasse,  though  much  more  rapidly  accom- 
plished, was  quite  as  perilous  as  the  ascent  from  it.  We  were  now  ap- 
proaching the  gorge,  and  a  mis-step  might  precipitate  us  into  unfathomed 
depths.  Less  than  half  an  hour  was  sufficient  to  retrace  the  weary 
climbing  of  two  hours,  and  standing  for  a  moment  on  the  upper  edge  of 
the  chasm,  I  bounded  over  it  where  it  was  8  feet  wide.  The  impetus  of 
the  leap  sent  n;e  sliding  a  long  distance  down  the  icy  steep  below. 

In  two  hours  and  a  half  from  the  summit  we  were  in  our  camp.  *  *  * 

3.  Meeting  of  the  National  Academy  of  Sciences  in  January,  1 867. — 
At  the  meeting  of  the  National  Academy  held  in  the  capitol  at  Wash- 
ington in  January  last,  commencing  with  the  2dd  of  the  month,  the  fol- 
lowing papers  were  presented : 

(1.)  Report  on  the  galvanic  action  from  the  association  of  zinc  and 
iron  by  a  Committee  of  the  Aoademt. 

(2.)  Report  on  the  deterioration  and  means  of  improving  Greytown 
Harbor,  Nicaragua,  by  a  Committee  of  the  Aoademt. 

(8.)  Report  on  proving  and  gauging  spirits  subject  to  duties,  by  a 
CoMMrrrsB  of  the  Aoademt. 

(4.)  On  some  of  the  phenomena  presented  by  the  planet  Venus  when 
near  to  her  inferior  conjunction,  by  S.  Alexander. 

(5.)  On  the  longitude  between  Europe  and  America  and  the  velocity 
of  galvanic  signals  in  the  Atlantic  Cable,  by  B.  A.  Gould. 

!6.^  On  the  principles  of  the  classification  of  fishes,  by  L.  Aoassiz. 
7.)  Recent  observations  on  the  Glacial  Phenomena  of  the  Basin  of 
the  Great  Lakes,  by  J.  S.  Newberrt. 

4.  Library  and  Geological  specimens  of  Prof,  H,  D.  Rogers. — At  a 
meeting  of  the  Massachusetts  Institute  of  Technology  last  December, 
the  scientific  library  and  the  collection  of  geologiofu  specimens  of  the 
late  Prof.  Henry  D.  Rogers  of  the  University  of  Glasgow,  were  presented 
to  the  Institute. 
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^  VI.   MISCELLANEOUS  BIBLIOGRAPHY. 

1.  A  Manual  of  Inorganic  Chemistry  arranged  to  facilitate  the  experi- 
mental demonstration  of  the  Facts  and  Principles  of  the  Science;  by 
Charles  W.  Eliot,  Profewor  of  Analytical  Chemistry  and  Metallurgy, 
and  Frank  H.  Storbr,  Professor  of  General  and  Industrial  Chemistry 
in  the  Massachusetts  Institute  of  Technology.  Boston.  Printed  for  the 
authors.  1867. — We  have  received  advance  sheets  of  a  good  portion  of 
this  work,  which  will  be  completed  in  June.  A  careful  examination  of 
the  420  pages  before  us  leads  us  to  believe  that  the  book  will  greatly 
contribute  to  extend  the  study  of  chemistry  in  this  country.  There  are 
comparatively  few  students  who  can  easily  master  chemistry  under  the 
system  of  teaching  that  now  prevails.  It  is,  on  the  one  hand,  impossible 
to  make  rapid  progress  in  the  acquisition  of  the  facts  of  the  science  with- 
out a  knowledge  of  principles ;  and  on  the  other  hand,  principles  cannot 
take  a  firm  hold  in  the  mind  except  as  demonstrated  by  facts.  The  true 
method  of  teaching  chemistry  is  in  imitation  of  the  process  by  which 
the  science  has  been  created,  and  this  is  primarily  one  of  experiment  and 
induction. 

The  beginner  may  naturally  and  easily  put  himself  in  the  condition  of 
an  inquirer,  but  it  is  only  by  efforts  that  would  exhaust  and  dishearten 
most  young  learners  who  have  not  naturally  a  special  fondness  for  the 
science,  that  he  can  regard  the  subject  from  the  standpoint  of  the  sage. 
In  the  book  under  notice,  the  authors  open  with  a  brief  introduction  of 
four  pages,  in  which  the  objects  and  scope  of  chemistry  are  concisely  de- 
fined. Then  they  enter  at  once  upon  the  consideration  of  the  science 
itself,  not  by  laying  down  a  tedious  series  of  general  propositions  or  by 
toiling  over  notations,  nomenclatures,  and  classifications,  but  by  an  ac- 
count of  common  phenomena  which  are  analyzed  after  the  natural  method. 
A  few  simple  experiments  open  the  way  to  the  study  of  air  and  of  its 
elements,  of  water  and  its  ingredients.  Following  these,  the  compounds 
of  these  elements  with  each  other,  viz.,  the  oxyds  of  nitrogen  and  am- 
monia, are  discussed.  By  means  of  simple  experiments  the  facts  of  defi- 
nite combination  by  weight  and  volume  are  brought  out,  and  following 
these  demonstrations,  on  page  27,  the  discussion  of  atoms  and  molecules 
is  introduced.  In  similar  manner  notation,  typical  and  dualistic  formulae, 
dissociation,  homologous  series,  and  the  most  important  considerations  of 
chemical  physics  are  introduced  in  their  appropriate  places. 

The  work  is  admirably  adapted  for  the  present  transition  state  of  the 
science.  While  not  rejecting  the  established  modes  of  expression  in 
which  the  literature  of  chemistry  is  chiefly  to  be  found,  it  presents,  in 
our  opinion,  fully  as  much  of  the  newer  views  as  are  appropriate  to  an 
elementary  work.  The  student  who  has  mastered  this  treatise  is  fitted 
thereby  to  study  with  profit  and  zest  the  writings  of  Wurtz,  Kekule,  Od- 
ling,  Hofmann,  and  Frankland. 

The  adaptation  to  experimental  teaching  meets  a  want  which  has  been 
pressingly  felt,  and  should  ensure  the  establishment  of  new  working 
laboratories  in  our  higher  schools,  as  well  as  the  practical  drilling  of  a 
much  larger  number  of  students  in  those  now  in  operation.  The  experi- 
ments, more  than  200  in  number,  are  all  well  described  and  easy  of  exe- 
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cution  with  a  comparAtiTely  small  outlay  for  materials.  They  are  in* 
tended  to  be  repeated  by  the  stadents  tbemselvea  under  proper  direction, 
and  this  mode  of  instruction  wbich  engages  and  disciplines  the  percep- 
tive faculties  and  unfolds  the  methods  of  investigation  is  one  which  is 
more  and  more  coming  to  be  regarded  fk  essential  to  a  successful  system 
of  education. 

The  book  is  not  only  excellently  adapted  for  the  instruction  of  begin- 
ners, but,  as  far  as  its  size  admits,  reflects  very  satisfactorily  the  present 
state  of  the  science.  It  is  entirely  free  from  the  puerilities,  the  blunders, 
and  the  contradictions  which  are  so  prominent  in  the  majority  of  our 
elementary  textpbooks.  s.  w.  j. 

2.  Traiii  des  Maiieres  ColoranUs^  eomprenant  leura  applications  k  la 
Teinture  et  a  V Impression^  et  des  notices  sur  Us  fibres  Textiles^  les  Epais- 
sissants^  et  les  Mordants  ;  public  sous  les  auspices  de  la  Soci6t6  Industrie 
elle  de  Mulbouse  et  avec  le  concours  de  son  Oomit6  de  Chimie.  Par  M. 
P.  ScBUTZSNBBRGSR,  Docteur,  d^c.  Paris.  (Victor  Masson  et  Fils.)  2 
vols.  8vo,  avec  figures  et  6chantillons  intercal^s  dans  le  texte. — ^Though 
many  books  have  been  published  on  dyeing  and  printing,  there  has  long 
been  a  want  of  some  sound,  comprehensive  work  representing  the  present 
state  of  knowledge  respecting  these  arts.  The  great  work  of  Persoz, 
Traits  de  I'Impression  des  Tissus,  may  still  be  considered  as  the  only 
full,  standard  treatise  on  the  subject,  but  its  publication  dates  so  far  back 
that  it  would  require  at  least  a  whole  volume  of  addenda  to  bring  it  for- 
ward to  the  present  date.  The  last  twenty  years  have  added  something 
to  our  knowledge  of  natural  dyes,  while  most  of  the  numerous  artificial 
colors  have  been  discovered  within  this  period.  Many  changes  have 
been  made  in  the  mixtures  used  in  printing,  and  new  plans  have  come 
into  use  for  the  subsequent  operations.  Thus  the  '*  aging  box"  is  now 
made  to  shorten  materially  the  time  required  for  *' aging"  goods  printed 
in  the  **'  madder  style."  The  aniline  colors  have  made  an  immense  addi- 
tion to  the  resources  of  the  dyer  and  printer.  Yet  the  world  has  been 
growing  all  the  while,  and  these  colors  have  found  room  for  themselves 
without  wholly  displacing  other  things.  As  gunpowder  still  holds  its 
own  in  spite  of  the  extravagant  prophecies  about  gun-cotton,  so  the 
enthusiastic  hopes  of  some  noted  chemists  respecting  artificial  dyes  are 
very  far  from  being  realized.  It  is  likely  to  be  a  long  time  before  the 
coal  mines  of  England  will  supply  all  the  world  with  all  needed  dyes. 
Indigo,  cochineal,  and  madder  have  lost  little  of  their  importance,  the 
colors  derived  from  lichens  are  still  in  use,  and  even  carthamus  has  some* 
thin^  more  than  a  historic  value. 

What  is  lacking  in  the  older  works  on  dyestufis  is,  in  a  great  measure, 
supplied  by  the  treatise  now  before  us.  The  author  says  of  the  part 
which  he  has  assigned  to  himself: — "Le  but  principal  de  cet  ouvrageest 
done  la  description  des  mati^res  tinctoriales  au  point  de  vue  de  leurs  pro- 
pri^t^s  chimiques,  de  leur  preparation,  et  des  moyens  de  determiner 
leur  puret6  et  leur  richesse."  He  writes  not  as  a  compiler  making  a  book 
out  of  an  indigested  mass  of  clippings  from  other  books,  but  as  one  who 
is  himself  an  investigator,  as  one  who  has  something  fresh  to  say  and 
knows  how  to  say  it  in  proper  compass.  In  fact  he  comes  up  to  our 
expectations  of  one  living  at  a  great  industrial  center  and  having  the 

All.  Jonx.  Sgl— SaooMB  Sbbixs ,  Vol.  XLIII,  No.  139.— Mat,  1867. 
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opportunities,  the  qualifications,  and  the  rare  assistance  thus  set  forth  in 
the  preface : — **  Onze  ann6es  passees  k  Mai  bouse  comme  professeur  de 
ohimie  pure  et  appliqu6e,  et  comme  directeur  d^un  laboratoire  dVnsei^n- 
ment  pratique,  n*ont  permis  de  r^unir  les  ^Idments  de  ce  trait6.  La  So- 
ci6t6  tndustrielie,  toujours  pr^te  k  fixer  son  attention  snr  tout  ce  qui  est 
r6ellement  utile,  a  bien  voulu  s'intereeser  au  projet  de  ce  travail,  et 
mWrir  le  conconrs  efiiectif  de  see  lumieres.  La  plupart  des  articles  da 
premier  volume  et  une  partie  de  ceux  du  second  ont  6t6  lus  et  discot6a 
•n  stance  du  Comit6  de  cbimie."» 

We  rejoice  that  it  is  no  longer  necessaryto  plead  total  ignorance  when 
asked  to  recommend  good,  live  books  on  tioctorial  science  and  art.  The 
technological  student  and  the  enlightened  practical  man  may  here  find  a 
really  standard,  recent  work  on  the  subject  It  is  tnie  that  the  scientific 
novice  might  desire  more,  and  more  particular  information  on  some 
points.  Thus  the  so-called  arseniate,  silicate,  and  stannate  of  soda  figure 
htrgely  in  practical  printing,  and  yet  one  may  search  books  long  and 
almost  in  vain  to  find  any  tolerable  account  of  their  actual  composition 
and  mode  of  manufacture.  If  we  examine  the  articles  in  the  market 
that  work  best,  we  find  that  the  arseniate  is  not  the  salt  known  to  chem* 
ists  by  that  name,  but  an  anhydrous  arseniate  neutral  to  litmus  and  con- 
taining three  equivalents  of  soda  to  two  equivalents  of  arsenic  acid ;  that 
the  silicate  is  not  the  normal  salt,  but  an  indefinite  waterglass  combining 
one  equivalent  of  soda  with  from  two  to  three  equivalents  of  silica;  that 
the  stannate  contains  a  considerable  excess  of  caustic  alkali.  For  want 
of  accurate  knowledge  on  this  last  matter,  a  large  establishment  that  we 
know  of  formerly  lost  several  thousand  dollars  a  year  by  persevering  in 
a  vicious  mode  of  manufacturing  the  stannate,  whereby  only  one-half  of 
the  tin  used  was  obtained  in  solution. 

Mr.  Schutzenberger  passes  by  the  more  common  chemicals  even  more 
hastily  than  many  other  writers.  But  it  is  some  compensation  that  he 
thereby  gains  the  more  room  for  other  interesting  and  somewhat  novel 
matter.  He  dwells  much  more  fully  than  usual  on  the  fact  that  such 
substances  as  hematin,  quercitrin,  and  brazilin  exist  in  nature  as  easily 
soluble  glucosids,  and  not  as  the  disengaged  products  always  described 
in  the  l^oks  as  very  slightly  soluble  in  cold  water ;  and  so  the  student 
will  no  longer  be  puzzled  to  understand  why  a  decoction  of  logwood  or 
Lima  wood  may  be  concentrated  to  a  high  degree  without  depositing  the 
coloring  matter.  Though  each  one  may  find  more  conciseness  on  some 
points  than  he  could  have  desired,  we  think  on  the  whole  the  work 
will  prove  to  all  uncommonly  full  and  satisfactory.  j.  m.  o. 

3.  Descriptive  Astronomy  ;  by  George  F.  .Chambers,  F.R.A.S.  (Clar- 
endon Press  Series).  Macmillan  h  Co.,  London,  1867.  8vo,  pp.  xl,  and 
816. — ^The  aim  of  the  writer,  who  is  an  amateur  astronomer,  was  to  pre- 
pare a  work  that  at  one  and  the  same  time  should  be  attractive  to  the 
general  reader,  serviceable  to  the  student,  and  handy  for  purposes  of  refer- 
ence to  the  professional  astronomer.  Especial  pains  were  taken  to  present 
the  latest  information  on  all  branches  of  the  science. 

The  work  is  profusely  illustrated,  and  thus  is  made  quite  attractive 
for  popular  reading.  Notwithstanding  the  great  difficulty  of  represent- 
ing such  delicate  objects  as  comets  and  nebula  by  wood-cuts,  the  artists 
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antl  publishers  have  sueoeeded  remarkably  well.  The  author  does  not 
encroach  upon  the  domain  of  physical  and  practical  astronomy  by  the 
use  of  formulas,  as  he  seems  to  have  most  carefully  avoided  them.  For 
a  large  class  of  readers  the  work  would  be  thus  no  doubt  much  more 
desirable.  This  is  made  up  to  the  professional  astronomer  by  the  mul- 
titude of  tables,  references,  constants,  <S»;.,  with  which  the  book  is 
crowded.  Every  person  who  owns  or  uses  a  telescope  should  have 
this  work.  We  would  call  special  attention  to  the  chapters  on  comets, 
clusters  and  nebulae,  and  celestial  photography,  and  al^  to  the  catalogue 
of  celestial  objects  avMilable  for  small  telescopes.  Being  prepared  by  a 
practical  astronomer,  he  has  in  general  given  just  that  information  which 
is  convenient  in  the  observatory.  The  three  chapters  on  Meteoric  As- 
tronomy are,  however,  unworthy  of  a  place  in  the  book. 

4.  itudes  et  Lectures  sur  lAstmnomie,  par  Camillb  Flammarion. 
Tome  I.  1 8mo,  pp.  262.  Paris,  1 867.  (Gauthier*  Villars.) — ^This  is  a  col- 
lection of  several  very  interesting  articles,  written  originally  for  the  Cosmos 
and  the  Revue  Contemporaine,  giving  the  recent  progress  of  astronomi- 
cal science.  The  principal  subjects  are,  the  Nature  and  Physical  Consti- 
tution of  the  Sun,  the  Minor  Planets,  Comets,  Eclipses,  Terrestrial  Mag^ 
netisro,  Shooting  Stars,  the  Nebula  and  Cosmogony.  At  thQ  end  of  the 
volume  is  a  celestial  chart  giving  the  apparent  paths  of  the  planets  dur- 
ing the  year  1867,  a  device  which  we  heartily  commend  to  almana« 
makers. 

5.  Weights  and  Measures  according  to  the  Decimal  System^  with 
tables  of  conversion  for  Commercial  and  Scientific  uses  ;  by  B.  F.  Craig, 
M.D.  48  pp.,  16mo.  New  York,  1867.  (D.  Van  Nostrand.J— A  con- 
venient and  handsomely  printed  little  manual  intended  to  aid  m  convert- 
ing the  common  weights  and  measures  into  those  of  the  "French  or  deci- 
mal system  and  vice  versa.  The  values  are  given  up  to  9  multiples,  first 
of  the  difierent  English  weights  and  measures,  with  the  corresponding 
values  in  the  decimal  system ;  and  then  of  the  decimal  weights  and  meas- 
ures with  the  corresponding  values  in  the  English  weights  and  n>easures. 

Mineralogy  simplified :  A  short  method  of  determining  minerals,  by  means  of 
simple  chemical  experiments  in  the  dry  and  wet  way.  Translatod  from  the  last 
Qerroan  edition  of  F.  von  Kobell,  with  an  Introduction  to  Blowpipe  Analysis  and 
other  additions;  by  Dr.  Himbi  Ernt,  Chief  Chem.  Dept.  of  Agncalture.  206  pp., 
12mo.    1867.    Philadelphia.    (H.  0.  Baird.) 

Report  of  the  Chief  Commissioner  of  Mines  from  the  Province  of  Nova  Sootia 
for  the  year  1866.     88  pp^  8vo.    Halifax. 

Report  of  the  Commissioner  of  Agriculture  for  the  year  1866.  608  pp.,  8vo. 
Washington,  1866. 

PaocKXDiKOS  Boer.  Nat.  Hist.  Soa,  Vol.  XL— P.  17,  Description  of  Salpa  Car 
hotti  Desor;  Alex.  Agauiz^'^i^  27 »  Notes  on  the  position  and  character  of  some 
glacial  beds  containing  fossils,  at  Gloucester,  Mass. ;  N.  8,  ShaUr.'^p.  80,  On  the 
occurrence  of  gold  with  cinnabar  in  the  Secondary  or  Tertiary  rocks ;  W.  P,  Blak; 
—p.  82,  View  of  Lepidopterous  fauna*  of  Labrador ;  ^.  3.  Packard,  Jr,'^p,  68, 
Aoditions  to  a  list  of  birds  seen  at  the  Bahamas ;  ff,  Bryant, 

PRoontDiNGB  AoAD.  Nat.  Sci.  PHILADELPHIA,  No.  4,  Sept.,  Oct  and  Not.,  1866.— 
P.  292,  On  the  period  and  ratio  of  the  annual  increase  in  the  circumference  of  trees; 
T.  Ifeehan.^p.  298,  Contribution  to  the  history  of  tlie  Balfenids  and  Delphinidn ; 
£.  D.  Cope.^p.  800,  On  the  Reptilia  and  Batrachia  of  the  Sonoran  province  of  the 
Neartic  region;  JS.  D,  Cope.'^p.  817,  Contribution  to  the  Herpetology  of  tropical 
America ;  K  J).  Cope, — p.  828,  On  the  agricultural  ant  (Myrmica  molefaciens) ;  G. 
Lineecttm.'^p,  881,  Description  of  some  new  species  of  diurnal  Lepidoptera ;  T. 
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i2MA^n.— No.  6,  Dec,  1866.  P.  842,  On  the  hot  springs  of  Soda  Greek,  and  on  a 
human  skeleton  in  the  boulder  and  gravel  formation  of  Soda  Bar,  Colorado  Terri- 
tory ;  JE.  L,  Berthoud.--p.  846,  List  of  Coleoptera  collected  in  the  mountains  of 
Lycoming  Co.,  Pa. ;  J,  L.  LeeonU.^p,  848,  List  of  Coleoptera  collected  near  Fort 
Whipple,  Arizona ;  J,  L.  Zec<mie.^^p.  849,  Revision  of  the  Dasy tini  of  the  United 
States ;  /.  X.  LeeonU.'-'p.  861,  Addition  to  the  Coleopterous  fauna  of  the  United 
States;  J,  L.  Lee<mte,-~p.  894,  New  Cicindelidn  from  the  Pacific  coast  of  the  Uni- 
ted States ;  O.  H.  Horn, — p.  897,  New  genera  and  species  of  Central  American  Co- 
leoptera; O.  H.  Hom.-^'p,  401,  On  the  consumption  of  force  by  plants  in  overcom- 
ing gravitation ;  T.  Meehan.'^p,  408,  Second  study  of  the  Pteridro ;  /.  CasHn, 

PaooEBDiNOs  A  Mia.  Pbilosopb.  Soo.  Philadilpbia,  Vol.  X,  No.  76.— P.  258,  Ac- 
ioount  of  a  remarkable  rainbow,  July  8 ;  £.  N.  HarB/ord-^p.  261,  On  the  relations 
of  temperature  to  gravity  and  density ;  P.  E.  Chate. — p.  270,  On  a  curious  copper 
coin  of  1808;  J,  C.  Oreston. — p.  274,  Remarks  on  a  short  visit  to  the  Pipestone 
quarry;  Hayden, — p.  277,  Description  of  an  eztenBive  chalk  deposit  on  the  Mis- 
souri river;  Hay  den. — p.  279,  Obituary  notice  of  the  Iste  M.  W.  Baldwin;  F.  PeaU, 
A— p.  288,  A  new  level  for  the  measurement  of  the  inclination  of  the  transit  axis  of 
portable  transit  instruments,  for  all  altitudes  beyond  the  reach  of  the  ordinary 
striding  level ;  Oeo.  Davidson.— p.  292,  Remarks  m  regard  to  the  geology  of  the 
Missouri  valley ;  Hdyden. 

PaocBEDiNOs  Essex  iNsrrruTE,  Salem,  Mass.,  Vol.  V,  No.  2. — P.  17,  Synopsis  of 
ibe  Polyps  and  Corals  of  the  North  Pacific  Ezplor.  Exoed.  1868-6:  with  descrip- 
4ioB  of  some  additional  species  from  the  west  coast  of  a»  A.;  A.  S.  Verrill. — p.  61, 
JElesearches  and  experiments  upon  silk  from  spiders.'^nd  upon  their  reprodoctioo; 
by  R.  Maria  de  Tertneyer.    Translated  from  Italian.    Revised  by  B.  G.  Wilder. 

PaocBEDiNGS  CALiFoaNiA  AoAD.  Nat.  Sci.,  Yol.  II,  Part  8.— P.  178,  On  Califor- 
i)ian  Lepidoptera;  If.  Behr.-^p.  179,  Description  of  new  species  of  land  shells;  W. 
Neveomb. — p.  182,  Description  of  new  species  of  marine  shells  from  coast  of  Gafi- 
fomia;  W.  M.  Gabb.^f.  190,  Earthquakes  in  California  during  1864;  /  B.  TVaek. 
^p.  198,  New  mineral-oil  regions  in  the  TuUre  valley ;  W,  P.  Blake.— p.  198, 
Upon  occurrences  of  Sphene  in  tho  Granite  of  the  Sierra  Nevada ;  W.  P.  Blake.-^ 
p.  195,  Euphorbia  as  a  remedy  for  the  bite  of  venomous  animals;  M  Preitu. — p. 
198,  Occurrence  of  fossils  in  the  auriferous  slates  of  California ;  W.  H.  Brewer.— 
p.  199.  Ob  the  existence  of  an  Atoll  near  the  west  coast  of  America,  and  proof  of  its 
elevation;  W.  H.  Peate.^p.  204,  Big  trees  of  Calaveras  County ;  C.  T.  Jaekwn.— 
p.  205,  Grasses  of  Arizona ;  C.  J.  Croft.— p.  206.  Abundance  of  iron  ore  in  northern 
Arizona ;  W.  P.  Blake.— p.  207,  New  marine  shells  from  coast  of  California ;  T.  P. 
Oarpenter.'^p.  225,  On  California  trees ;  If.  N.  Bolander.—p.  288,  On  Antilocapra 
Americana ;  CI  A.  Cunfield—p.  289,  Earthquakes  in  California  during  1865 ;  /.  B, 
Trtuk. — p.  241,  On  nature  and  distribution  of  meteorites  discovered  on  the  Pacific 
coast  and  in  Meaico;  J.  0.  Whitney.— p.  248,  On  Octopus  punctatns;  -W.  H.  DalL 
—p.  244,  On  geological  explorations  in  northern  Mexico ;  A.  Rkmond. — p.  259,  De- 
scription of  a  new  California  Helix,  with  notes  on  others  already  descrioed ;  J.  &, 
Oooper.-^p.  264,  On  a  new  sub-family  of  Fluviatile  Mollusca ;  W.  H.  Ball. — p.  266. 
Remarks  on  geology  of  Nevada;  J.  D.  Whitney.'^^.  271,  On  Uie  absence  of  the 
northern  drift  formation  from  the  western  coast  of  N.  A.,  and  from  the  interior  of 
the  continent,  throughout  the  region  to  the  southwest  of  the  Missouri  rivor;  /.  D, 
Whitney^— p.  275,  Lift  of  shells  collected  at  Raulines  Bav,  California,  June,  1866; 
R.  E.  C,  Stearnt.—p.  277^  Notice  of  a  human  skull  taken  from  a  shaft  near  Angera, 
Calaveras  Co. ;  J.  V.  Whitney.--^.  279,  Enumeration  of  the  California  species  of 
Lycama ;  If.  Behr. — p.  288,  i^ist  of  shells  collected  at  Santa  Barbara  and  San 
Diego  by  J.  Hepburn,  in  Feb.-Mar.  1866,  with  remarks  on  some  species;  R.  E,  O. 
Stearne. — p.  287,  On  the  occurrence  of  a  tungstate  of  lime  and  copper  in  Lower 
California ;  /.  D.  Whiiney.-^p.  289,  New  locality  of  fossils  in  the  gold-bearing  rocks 
of  California;  Tooth  of  the  extinct  elephant.  Placer  County;  W.  P.  Blake. — p.  292, 
Ascent  of  Mt.  Hood ;  A.  Wood — p.  294,  New  species  of  Pedipes  inhabiting  coast 
of  California;  J.  O.  Cooper. — p.  297,  Mineralogical  notices;  W.  P.  Blake.— p.  801, 
Subdivisions  of  the  Cretaceous  formation  of  California ;  W.  M.  Oabb. — p.  806,  Foa- 
sil  fish  in  the  Great  Basin,  Nevada;  W.  P.  BUke.^p.  807,  The  occurrence  of  th« 
.^iluri.in  serios  in  Nevada ;  /  D.  W%itney. 
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Abbe,  a,  Repsold  drde,  907,  a09. 
Academy,  AmericaDi  ProceedlQeBi  140. 

California,  Proceedinn,  42C 

Nat.  Scl.  Phllad.,  Proceed.,  140.  428. 

National,  Meeting,  January  1867,  419. 
Memoirs,  140. 
Acclimation  in  Australia,  97. 
Acetylene,  polymers  of,  889. 
Alcohols,  and  chlorinated  ethers,  949. 

on  terchlorid  of  phosphorus,  889. 
Amalgams,  NiekU»,  96. 
Amer.  Naturalist,  136,  284. 

PhiL  Soc,  proceedings,  140, 424. 
Andreum^  &,  glacial  drift  of  III,  75. 
€  note  on  the  same,  HUgard^  241. 
ArmUy  A.,  partzite,  mt. 
Asteroid,  AnUope,  (90),  279;  (91),  279. 
Astro-meteorology,    recent  contrib.    to, 

JVwton.285. 
Astron.  observations,  Gllliss.  1864,  413 
Astronomy,  Chambers^s,  noticed,  423. 
Aurora,  Banddier^  279. 


Bache.  A  D.,  obituary,  282. 
Bandaier,  A.  F.,  aurora,  279. 
Barker,  0.  F.,  Roscoe's  Chemistry,  187. 
Frankland^s  Chemistry,  137. 
silyering  upon  glass,  252. 
Belgian  cave  remains,  J/upont,  121,  260. 
Bentham*s  Flora  Austral.,  410. 
Bere^,  Le  Chimiste,  noticed,  99. 
Berthelot.  synthesis  of  hydrocarbons,  96, 
251,  889. 
reductions  in  chemistry,  886. 
MUinge,  R,  Worthen's  IlL  Survey,  896. 

fossils  of  Antlcosti,  noticed,  137,  259. 
BIrt,  W.  Rj  obscuration  of  "  Unn6,''411. 
Blake,  J.  M.,  natural  terpin,  202. 

kaolinite  and  pholerite,  851, 405. 
Blake,  W.  P.,  mln.  notices.  124. 

fossils  in  Cal.  rocks,  270. 
Bone-cave,  see  Man. 
Boron,  graphitoid,  DeMe,  250. 
Bost.  Nat.  Hist  Soc  Proc,  140, 423. 
Botanical  works  noticed  :— 
Btrdham,  Flora  Austral.,  410. 
Brown,  JR.,  works,  125. 
BeCandoOe,  C,  Plperacese,  12a 
Oriaebaeh,  CaUL  Plant.  Cubens.,  409. 
Bxrlatore,  species  of  cotton,  272. 
conlferse.  272. 
botanical  method,  278. 
Whmmer,  Salices  Enropese,  272. 

BOTAHT— 

Amer.  heather,  Oray,  128. 

Anthers,  JlfuZZer,  126. 

Ozone  from  plants,  Daubenis,  278. 


Botany— 

Stamens,  morphology  of,  278. 

Tree-hibels,  Creighton^s,  273. 

Trees,  two,  union  of,  Lyman,  275. 
Broun,  tests  for  glucose,  250. 
Brown,  R.,  works  noticed,  125. 
Bunsen,  flame  reactions,  110. 
Burkhardt,  J.,  obituary,  28a 


California,  human  skull  found  in,  265. 

petroleum,  see  OH,  and  i%tro2nim. 
Carbohydrates,  action  of  water  on,87L 
Chambers's  Astronomy,  422. 
Chemical  nomenclature,  Tillman's,  140. 

synthesis,  Berthelot,  96, 251, 886,  8801 

tables,  Sharples*s,  noticed,  189. 
Chemistry,  Eliot  <Sc  Storer's,  420. 

Frankland's,ld7. 

Roscoe's,  137. 
C^cago  Museum,  director  of^  28L 

tunnel  excavations,  75. 
Ooan,  T.,  eruptions  in  Hawaii,  264. 
Coast  Survey,  recent  Gulf  Stream  sound- 
ings, Mitchea,^. 

Superintendent  appointed,  281. 
Cobalt,  nitrite  of;  Erdmann,  24a 
Comet  discovered,  279. 
Conrad,  T.  A.,  N.  C.  and  8.  C.  Tertiary,  260. 

Check  List  of  Eocene,  Ac,  noticed, 
868. 
Oooke,  J.  P.,  Jr.,  cryophillte,  217. 
Copper,  red  oxyd  of,  Blake,  124. 
OrofU,  J.  M.,  silicic-acid  ethers,  156, 881. 
Craig's  decimal  system,  noticed,  428. 
Crelghton's  tree-labels,  278. 
Crotonic  acid,  110. 
Crystals,  expansion  ot,  255. 
Cyanic  ethers,  S8a 


DaitAmy,  ozone  from  plants,  278. 
Damon,  J,  W^  on  Eozoon,  270. 
DeCandolle,  C;.,  Piperacee,  noticed,  12a 
DeFored,  K  L.,  on  reducing  meteorologi- 
cal observations,  316. 
De  La  Bue,  W.,  solar  physics,  179, 822. 
DdesMe's  map  of  Seine  dept.,  135. 
Density,  finding  differences  oil  890. 
Dee  Cloueaux,  A.,  pachnolite,  271. 
DeviUe,  graphitoid  boron,  260,  88a 
Dupont,  Belgian  bone-cave,  121,  260. 
Dyeing,  Schutzenberger  on,  noticed,  421. 


Earth's  crust,  change  of  axis  otJShanM,  280. 
Edlund,  galvanic  expansion,  2oa 
Egleston,  T.,  geoL  survey,  noticed,  114. 
""  ismognathus,  OiU,  870. 
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Elderhorat,  W.,  blowpipe  analviis,  186. 
Electric  apparatas,  new,  107, 247,  386. 
brush  and  fflow,  spectrum  of,  3M. 
Electro-motlTe  force,  Maug^  43. 
EUot  and  StcM-er's  Gbemlstrr,  420. 
Encke,  J.  F.,  biog.  sketch,  10. 
Eflsez  Inst,  Peabody's  sfift  to,  416. 

ProceedinsB,  424. 
Ethers,  chlorinated,  for  synthesiB  of  alco- 
hols, Liehen,  349. 


sUlcic  add,  Frisdd  4b  CvxtfU,  156,  381. 
JSbofit,  J:,  geol.  changes  in  position  of 

aids  of  earth*B  crust,  2S0. 
Expansion,  galvanic,  306. 

of  crystals,  26& 

of  water  and  mercury,  264. 

F 

Featherstonhaugh,  G.  W.,  obituary,  135. 
F^geauy  expansion  of  ciystals,  255. 
Flame,  monochromatic,  NicJaU^  92,  98. 

reactions.  Bunaen^  110. 

aodium,  Nicmti,  92. 
Flammarion's  Astron.  studies,  423. 
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Qbolooic^l  wobkb,  noticed. 

mHinffiy  Fossils  of  Anticosti,  137,  259. 

Canada  Survey,  Logan^  284. 

Ddesst^  Map  of  dept.  of  Seine,  185. 

MgUtikm^  Surv.  west  of  Omaha,  114. 

OeinJUK  db  LUbe.  Taconic  slate  in  Genua- 
nv,409. 

ffaJL  Palseaster,  etc,  409. 
New  Crinoidea,  409. 

Illinois  Survey  report.  WoHhmy  110,  896. 

Iowa  Survey  report,  tVAOc,  284. 

Kansas  Survey  reports,  283. 

Meek  <C;  Worthm^  IlL  Paleontology,  HI. 

Neui)erry^  Chinese  coal  fossils.  284. 

N.  C.  Survey  report,  Kerry  284. 

Bumpdhiy  China,  Japan,  etc.,  408u 

Siwnonda,  Chart  of  M.W.  Italy,  115. 
Anthracite  rocks  of  Alps,  409. 

Smithsonian  contrib.  to  pjedeontology, 
368. 

GSOLOOT. 

Bellinurus  Dante,  Meek,  257,  394. 
Conn.  R.  sandstone,  supposed  tadpole 

nests  in,  Shepard,  99. 
Dakota  cretaceous,  Hoyden^  171. 

northeastern,  geol.  of,  Hayden^  15. 
Drift  in  S.  W.  Iowa,  WhiU,  301. 
Elasmognathus,  Oitty  370. 
SoBOon,  described  by  Dawson,  270. 

Bavaiicum,  398. 
Enproops,  Meek,  257,  394 
fossils  IB  CaL  auriferous  rocks,  270. 


Gbologt. 
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Art.  I. — On  Perfect  Harmony  in  Music,  the  Double  Diatonic  Scale, 
and  an  Enharmonic  Key^ Board  for  Organs,  Pianofortes,  etc,; 
by  Hbnry  Ward  Poole,  of  South  Danvers,  Mass. 

1.  Seventeen  years  ago  I  published  in  this  Journal*  a  theory 
of  Perfect  Intonation  in  music,  with  a  description  of  an  organ 
made  to  obtain  this  result,  which  had  then  just  been  completed. 
The  organ  was  provided  with  pedals  and  mechanism  by  which 
the  large  number  of  pipes  necessary  for  perfect  tuning  could  be 
played  by  the  common  key-board.  It  was  supposed  that  all 
music,  for  the  moment,  was  in  some  key  or  scale.  This  scale  the 
organist  could  prepare  by  putting  down  a  single  pedal,  which 
had  the  effect  of  uniting  the  twelve  finger-keys  of  each  octave 
with  twelve  valves,  ana  disconnecting  all  the  others.    As  the 

*  music  passed  into  other  scales,  by  modulation,  and  other  less 
marked  transitions,  the  player,  by  touching  the  pedal  of  the  new 
scale,  made  the  changes  of  sounds  required.  In  the  present 
paper,  I  shall  describe  a  new  key-board  in  which  all  the  sounds 

\  contained  in  the  organ  are  represented,  and  placed  within  con- 
trol of  the  organist,  without  aid  from  pedals  or  any  interior 
mechanism ;  and  which  is  practicable  for  any  extent  of  modula- 
tion, or  number  of  notes  in  the  octave.  It  is  uniform  in  all  keys, 
and  the  same  succession  of  melodies  or  harmonies  is  fingered  the 
same  in  every  signature.  The  pedal-base  is  also  provided  for 
by  an  appropriate  key -board.  1  shall  also  treat  of  the  scale 
heretofore  unnoticed  by  theorists,  to  which  I  have  given  the 
name  of  Double  Diatonicy\  together  with  other  matters  bearing 
upon  the  theory  and  practice  of  perfect  harmony. 

*  VoL  iz,  Jin.,  Mar^  1850.  f  See  the  Mathematical  Monthly,  ii,  16, 1859. 

▲h.  Jour.  Sgi.— Sbcozid  Sxrim ,  Vol.  XLIV,  No.  180.— Jult*  1807. 
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2  H.  W,  Poole  on  Perfect  Harmony,  etc, 

2.  In  my  former  article  in  tbis  Journal  it  was  maintained  that 
the  Prime  Seventh  with  the  ratio  4  :  7  was  harmonious,  admis- 
sible and  used  in  music,  although  this,  so  far  as  I  have  seen, 
was  asserted  for  the  first  time.*  It  is  clearly  evident  that  this 
element  enters  into  music  of  all  kinds,  and  that  the  diatonic 
scale  must  contain  it,  or  that  there  must  be  tioo  diatonic  scales : 
which  latter  supposition  is  most  correct.  If  onljr  fifths  and 
thirds  are  admitted  in  forming  a  diatonic  scale  it  will  naturally 
be  made  of  the  common  chords  of  three  roots,  namely,  the 
tonic  or  key-note,  the  dominant  or  fifth  above,  and  the  subdom- 
inant  or  fifth  below.  This  I  have  distinguished  as  the  triple 
diatonic  acale^  whidh  has  three  intervals  in  the  ratio  of  8 :  9, 
9 :  10,  and  15 :  16.  The  notes  are  represented  by  the  syllables 
Do,  Re,  Mi,  etc.,  which  always  bear  the  same  relation  to  the 
key-note  and  to  each  other.  Thus,  Do  to  Re  is  always  as  8 :  9 
or  a  major  tone.  Re  to  Mi  as  9 :  10  or  a  minor  tone.  Mi  to  Fa  as 
15 :  16  or  a  diatonic  semitone.  No  exception  is  admitted  in  this 
rule.  Considering  the  key-note  to  make  4:8  vibrations  in  a  given 
time,  we  have  the 

Triple  Diatonic  Scale.    Do  to  Do. 

Common  chords  on  Do,  Sol  and  Fa. 

Do        Re      Mi        Fa        Sol       La        Si      Do 
Re),  vibrations,  48         54       60         64         72         80         90       96 

First.     Second.   Third.    Fourth.       Fifth.       Sixth     Seventh.    OctBTe. 

Intervals,  8:9     9:1015:16    8:9     9:10     8 : 9  15 :  16 

8.  But  if  the  ear  prefers — and  it  often  does  prefer — the  sub- 
dominant  harmony  may  be  suppressed,  and  the  fourth  of  the 
scale,  Fa,  and  the  sixth.  La,  may  be  replaced  by  the  perfect 
seventh  and  ninth  of  the  dominant  harmony;  so  that  if  we  still 
take  Z)o  as  a  starting  point  or  first  of  the  scale,  we  require  a 
new  Fa  and  La,  for  which  formerly  there  have  been  no  names. 
But  the  perfect  seventh,  or  flat  sevent/i  as  it  is  called,  is  already 
in  solmization  sung  as  Si^,  taking  the  sound  of  Se — pronounced 
by  the  Italian  rules  as  are  all  these  syllables,  and  like  the  Eng- 
lish tHiy — and  no  other  name  is  needed.  Below  Si  therefore  we 
take  /%,  and  take  as  first  of  a  scale  the  Fa  already  given.  Then 
wo  have  the 

Double  Diatonic  Scale.    Fa  to  Fa. 

Common  chord  on  Fa,  chord  of  *1  and  9  on  Do. 
Fa 
Rel.  ?ibrations,  32 
or  48 

First 

Intervals,  8 : 

*  The  Oerman  **  Jahrbuch  **  of  Liebig  and  Eopp,  in  a  disttriminatiDi;  review  of 
my  article  in  tbia  Journal  in  1860,  specified  this  declaration. 


Sol 

Ll 

Sb 

Do 

Re 

Mi      Fa 

36 

40 

42 

48 

64 

60       64 

54 

60 

63 

n 

81 

90       96 

Second. 

Third. 

Fourtii. 

Fifth. 

Blxth. 

Seventh.    Octave. 

9     9: 

10  20 

:21  7 

8       8 

9     9 

10  16:16 
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4  The  reasons  for  taking  the  key-note  on  Fa  will  appear  on 
consideration,  but  for  the  present  the  reader  will  recollect  that 
if  the  flat  seventh  of  the  natural  key  is  taken — ^for  example  B^ 
with  the  common  chord  of  C — the  ear  req^uires  a  resolution  on 
the  chord  of  F  or  Fa^  which  is  the  controlling  note. 

6.  To  sing  this  soEde  is  easy,  provided  the  intervals  of  the 
triple  scale  are  well  fixed  by  their  syllables ;  and  it  only  remains 
to  learn  the  intervals  Za  to  &,  20 :  21,  and  Se  to  Do^  7 : 8,  which 
are  easily  recognized  on  hearing  the  harmony  which  should  ac- 
company a  lesson  in  singing.  In  the  last  scale  are  five  different 
intervals  in  place  of  the  three  of  the  first  scale,  by  which  more 
variety  is  secured. 

6.  These  two  scales  contain  all  that  belongs  to  the  major 
kevs;  the  additional  notes  required  to  complete  the  minor  keys 
will  be  considered  afterwards,  as  well  as  those  called  *' acciden- 
tals," which  are  borrowed  from  related  scales.  The  notation 
generally  employed  in  music  is  practically  correct,  and,  without 
changing  the  letters  or  sharps  and  flats,  scales  may  be  noted  so 
that  the  exact  sounds  shall  be  indicated.  In  all  times  a  singer 
must  know  or  feel  the  pitch  of  each  note,  if  he  would  sing  it 
correctly.  If  be  has  learned  the  intervals  by  solmization,  in 
the  only  rational  way,  or  by  always  giving  the  same  intervals  to 
the  same  succession  of  syllables,  and  if  he  knows  by  the  written 
music  what  intervals  are  called  for,  he  will  give  them  equally 
well  in  the  key  of  C  or  in  C#,  or  on  the  dozen  diflFerent  pitches 
which  can  be  given  between  these  two  sounds.  But  when  we 
are  to  deal  with  fixed  sounds,  as  is  necessary  when  constructing 
an  instrument,  or  when  two  fixed  instruments  may  have  to  play 
together,  it  is  necessary  to  know  and  express  the  exact  sounds 
required.  If  the  note  be  C,  it  will  not  ao  to  use  that  which  is 
the  key-note  of  the  natural  scale  for  the  third  of  four  flats, 
which  is  a  comma  lower,  nor  for  the  perfect  seventh  of  D,  two 
sharps,  which  is  lower  still.  I  formerlv  indicated  this  distinc- 
tion by  a  numerical  index,  but  the  following  system  presents 
advantages. 

7.  Every  key-note  is  marked  as  usual,  but  with  a  Boman  cap- 
ital ;  every  major  third  to  these  key-notes  with  Boman  lower 
case,  and  every  perfect  seventh  with  a  Gothic  capital.  The  sec- 
ond, fourth  and  fifth  of  the  trip>le  diatonic  scale,  oeing  key-notes 
in  other  scales,  and  in  the  series  of  key-notes,  each  a  fifth  one 
from  another,  are  accordingly  in  Boman  capitals.  So  the  sixth 
and  seventh  of  the  same  scale  are  thirds  of  other  keys,  and 
marked  in  letters  of  the  lower  case.  The  two  diatonic  scales 
will  then  be  represented  thus  in  the  natural  key. 

Triple  diatonic,  ODeFGabO 
Do      Re      mi      Fa     Sol      la       si       Do 

Double  diatonic,  CDeFGAbC 
Fa      Sol      la       se     Do      Rb      mi      Fa 
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8.  Macb  that  is  carious  and  interesting  concerning  this 
double  diatonic  scale  could  be  shown,  did  the  character  of  this 
article  admit,  and  were  it  practicable  to  give  musical  examples 
from  the  masters.  It  would  be  seen  that  the  most  beautiful, 
varied  and  ornate  compositions  are  made  from  the  elements  it 
contains.  It  has  the  capacity  in  certain  styles  of  music  of  using 
with  much  grace  accidentals,  or  chromatics,  as  they  are  called ; 
for  example,  the  ^,  the  regular  leading  note  to  Zfo,  and  the  Soli^ 
diatonic  semitone  below  Za,  or  the  leading  note  to  the  relative 
minor;  th^se  chromatics  always  ascending  diatonic  semitone 
(15 :  16)  to  the  notes  above.  Especially  is  the  ^,  or  major 
seveuth,  used  with  Z)o,  making  the  ratio  of  8 :  16,  if  it  is  to  be 
considered  as  claiming  to  be  attended  to  as  concordant,  or  as 
otherwise  than  as  a  passing  note  of  a  melody.  But  when  per- 
fectly tuned  it  is  heard  in  harmony,  especially  with  the  mi  and 
Sol  with  which  it  is  sounded.  An  examplie  will  be  given  to 
illustrate  this.  First,  it  may  be  mentioned  that  besides  the  three 
series  of  notes — key-notes,  thirds  and  sevenths — another  series  is 
used,  that  of  the  dominant's  thirds  in  the  minor  scales,  the  lead- 
ing notes  to  the  relative  minor's  key-note.  This  in  each  key  is 
Solif^^  and  is  tuned  a  major  third  above  mi;  and  m%  Sol^  and  si 
form  a  major  common  chord  (4:5:  6),  These  notes  are  ex- 
pressed in  italic  letters  of  the  lower-case.  The  example  being 
the  double  diatonic  scale  of  G,  in  one  sharp,  I  shall  give  this 
scale  with  the  accidentals  introduced  in  the  following  melody 
from  Rossini's  '  II  Barbiere  di  Seviglia.*  The  air  will  be  remem- 
bered as  appearing  in  the  accompaniment  to  the  song  or  recita- 
tive (for  it  IS  all  on  one  note,  D  or  Do,  the  part  which  this  ac- 
companies), in  which  Figaro  describes  his  place  of  business, 
{Numero  quindici^  etc.),  and  afterward  is  the  air  sung  by  Alma- 
viva  when  he  has  a  prospect  of  seeing  Rosina,  while  at  the  same 
time  Figaro  sings  in  joy  at  the  sound  of  his  patron's  gold. 

Double  Diatonic  Scale  in  G,  with  accidentals. 


Ahj  olied'a  •  mo- re  U  flam > ma    ■en-to,  oan-zia  do   gl«-lM-lo,       a 
Sisurmony  of  the  aoeompanimaU. 

G    -    -    - D  with  the  Vth  -    -    O 

9.  Although  it  is  convenient  to  consider  a  special  strain  of 
music  as  being  in  a  definite  key  or  scale,  and  to  consider  the 
notes  which  are  sometimes  prone  to  introduce  themselves  as 
'*  accidentalSi"  and  in  a  manner  extraneous,  yet  the  truth  is  that 
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all  such  intruders  have  the  excuse  of  being  relatives,  with  the 
right  of  entrance,  under  certain  rules,  which  the  great  masters 
understand.  Among  the  related  notes  in  the  scale  in  G,  last 
given,  are  C  and  e,  or  the  fourth  and  sixth  of  the  double  dia- 
tonic on  the  same  key-note,  G.  These  are  introduced  in  a  pass- 
ing manner,  as  in  the  cadence — a  familiar  example  is  found  in  the 
Oh  I  dolce  concento*  of  Mozart — where  the  subdominant  harmony, 
not  before  heard,  comes  in  just  before  the  final  dominant  and 
tonic  chords.  In  the  example  given  from  Eossini,  the  third 
note  of  the  third  measure  may  be  0,  as  well  as  c — Fa  of  the 
triple  scale,  as  well  as  /%  of  the  double.  In  the  fifth  measure 
the  fourth  note  mav  be  the  same  C,  and  the  sixth  note  may  be  e, 
the  sixth  or  la  of  the  triple  scale  of  G.  But  the  following  note 
on  the  same  degree  in  the  sixth  measure  is  clearly  and  neces- 
sarily £,  Be,  or  the  ninth  of  the  chord  of  the  seventh  on  D.  So 
the  third  note  of  the  first  measure  may  be  e.  The  enhar- 
monic change  from  e  to  E,  a  rise  of  a  comma,  is  often  required, 
is  very  beautiful,  and  I  have  proved  that  it  can  readily  be 
made  for  my  singers,  who  know  this  change  of  a  comma  as 
well  as  others  know  the  tone  or  semitone,  will  give  it,  even 
without  accompaniment,  with  perfect  accuracy,  as  proved  by  the 
harmony  afterward  applied  as  a  test.  All  this  variety  within 
the  limits  of  musical  laws — which  only  forbid  what  is  disor- 
derlv,  complicated,  or  what  the  ear  will  not  distinguish — adds 
to  the  pleasure  of  music,  and  it  is  the  exact  rendering  of  all 
the  melodies  and  harmonies  which  gives  the  charm  to  a  good 
singer.  When  acutely  perceptive  of  such  accuracy,  I  had  the 
good  fortune  to  listen  to  Alboni  on  all  the  occasions  when  it 
was  possible  to  do  so.  I  thought  her  then,  and  still  am  of  the 
opinion,  that  she  was  the  best  singer  I  have  ever  heard.  It  is 
certain  that  she  had  a  wonderful  exactness  in  executing  what- 
ever she  undertook.  There  was  no  "temperament"  in  Aer scales, 
and  what  the  strictest  theory  requires  in  intonation  she  under- 
stood and  gave.  She  sang  music  whose  analysis  would  alarm  a 
student  with  its  apparent  difficulties ;  but  the  delighted  auditors 
perceived  only  a  delicious  and  "  easy  "  flow  of  melody. 

10.  Fortunately,  the  greater  part  of  the  difficulties  in  the 
higher  class  of  melodies  are  overcome  by  the  unconscious  or 
instinctive  talent  of  the  singers.  The  accompaniment  of  such 
melodies  is  not  difficult,  and  the  harmonies  attending  make  clear 
what  the  melody  must  be.  No  instrument  will  ever  compete 
with  the  voice  in  its  peculiar  department,  but  may  surpass  it  in 
that  which  it  is  fitted  for.  Neither  voices  nor  instruments  sepa- 
rately can  produce  the  highest  effects  in  music ;  those  will  be 
attained  by  the  combination  of  the  two.    Improvement  in  the 

*  GeneraUy  so  called.  It  is  the  air  in  Mozart's  ll  Flavio  Magico,  "  Oh  I  eata 
armonia,'*    From  ibis  is  taken  the  song  "  Away  with  melaacholy." 
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instruments  which  accompany  will  be  followed  by  better  vocal 
music. 

11.  For  understanding  what  is  to  follow,  I  would  have.it 
borne  in  mind,  that  I  consider  that  all  musical  ratios  derived 
from  the  primes  3,  5,  and  7  are  appreciable  by  the  ear,  and  may 
be  used  in  all  their  combinations  and  transpositions  into  differ- 
ent keys,  which  is  already  done  in  a  senes  of  perfect  fifths. 
The  next  prime,  the  eleventh,  does  not  present  sufficient  claims 
to  be  admitted  to  the  musical  canon,  except  under  regulations 
which  as  yet  I  would  not  undertake  to  define.  I  can  tune  it, 
and  can  perceive  that  it  yields  harmony  so  far  as  to  give  coinci- 
dences in  its  vibrations  with  the  other  prime  chords,  the  fifth, 
ik^  third  and  the  seventh.  It  is  not  impossible,  when  a  great 
refinement  is  made  in  music,  and  the  sense  highly  cultivated, 
that  this  class  of  novel  sounds  may  be  introduced  and  appreci- 
ated. But  except  under  such  conditions,  and  without  the  most 
exact  intonation,  the  eleventh  would  fail  to  give  any  effect  other 
dian  incomprehensible  discord.  It  might  be  admissible  in  the 
harmonic  stops  of  an  organ — those  called  mixtures,  sesquialtras, 
etc. — ^but  only  under  a  system  of  perfect  harmony. 

12.  For  a  practical  instrument  i  would  provide  five  series  of 
sounds— a  series  signifying  that  each  sound  is  a  fifth  from  that 
which  precedes,  and  that  which  follows  it.  These  five  series, 
Arranged  in  the  order  of  their  importance,  are  as  follows,  the 
Dotes  of  each  series  being  marked  with  the  letter  and  sharp  or 
flat  in  common  use,  but  in  a  distinctive  type  for  each  series : 

Series    I.     Key-Notes.  Roman  capitals,  A,  B. 

*»      II.    Thirds  (major^  to  key-notes,  series  I,   Roman  lower-case,  a,  b. 
"     III.     Perfect  sevenths  to  key-notes,  "      I,    Gbthic  capitals,  A,  B. 

(These  constitute  the  major  scales.) 
*'     IV.     Dominant  thirds  (major),  in  the  minor 

mode,  being  major  thirds  to^  II,       Italic  lower-case,   a,  5. 
«<     V.     Dominant  sevenths,  in  the  minor  mode, 

being  perfect  sevenths  to  II,  Gothic  lower-case,  a,  b. 

(These  two  last  complete  the  minor  mode.) 

IS.  This  being  understood,  it  will  be  known  that  the  same 
letter  in  the  same  type  is  always  the  same  sound,  and  its  rela- 
tion evident;  that  the  same  letter  in  Boman  lower-case  is  a 
comma  lower  than  the  same  in  capitals,  and  a  quarter  (0*256)  of 
a  comma  higher  than  the  seventh  in  Gothic  capitals.  A  letter  of 
the  III  series,  in  Italics,  is  two  commas  below  the  same  in  the 
I  series,  or  one  comma  below  that  of  the  11.  The  sevenths  of 
the  V  are  one  comma  below  those  of  the  III ;  the  lower-case 
letter  indicating  this  difference  below  the  capital. 

14.  Among  the  names  which  have  to  be  remembered  as  ad- 
vocates of  perfect  harmony  and  just  ideas  in  music,  perhaps  the 
first  in  modern  times  is  that  of  Gen.  T.  PerJbnet  Tnompson  of 
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London.  My  first  knowledge  of  his  valuable  services  came 
during  the  preparation  of  the  second  part  of  my  article  in  this 
Journal  (in  March,  1850),  by  an  allusion  in  the  Westminster 
Beview  to  an  enharmonic  organ  which  he  had  just  brought  out 
in  London.  This  led  to  the  reading  of  his  spirited  articles  on 
music  and  other  subjects  in  the  Westminster  Review,  and  to  the 
seeking  his  acquaintance,  which,  through  a  considerable  corre- 
spondence, I  have  had  the  good  fortune  to  make.  I  have  also 
received  his  ^^  Theory  and  Practice  of  Just  Intonation^^  and  '*.Z?tf- 
acription  and  use  of  the  Enharmonic  Organ^^  of  his  invention, 
"  buiU  for  the  Exhibition  of  1861,  and  an  Appendix  tracing  the 
identity  of  design  with  the  Enharmonic  of  the  Ancients,  London, 
1850.  8vo.  I  also  obtained,  after  much  search,  and  by  the  kind 
efibrts  of  the  author,  what  appears  to  be  the  initiative  work  of 
Gen.  Thompson  in  musical  doctrines.  Although  a  work  requir- 
ing thorough  classical  and  mathematical  knowledge,  as  well  as 
information  in  several  departments  of  literature  and  taste,  it 
bears  the  modest  title,  ^^Instructions  to  my  Daughter  for  Playing 
on  the  Enharmonic  Ouitar,  being  an  attempt  to  effect  the  execution 
of  correct  harmony^  on  principles  analogous  to  those  of  the  ancient 
Enharmonic,  By  a  Member  of  the  University  of  Cambridge.  Lon* 
don,  182d."  In  folio,  with  illustrations.  This  work  seems  to 
have  been  stimulated  by  a  fine  perception  of  the  delicate  har- 
monies of  which  the  guitar  strings  are  capable,  and  by  falling 
upon  the  collection  of  the  "  Seven  Ancient  Greek  authors  on 
Music,"  collected  and  published  by  Meibomius,  and  printed  on 
the  Elzevir  press  in  1652,  a  copy  of  which  is  in  the  library  of 
Harvard  College.  The  Euclid  of  geometry  is  one  of  these 
seven,  and  there  is  an  eighth  author  who  is  not  reckoned  an  an- 
cient, as  he  lived  as  late  as  A.D.  470.  It  is  clear  that  there  was 
something  which  these  called  " enharmonic"  which  is  declared 
to  be  the  "  most  accurate^  (Aristides  Quintilianus,  lib.  i,  p.  19, 
ed.  Meib.)  That  "the  name  of  enharmonic  [or  harmony]  is 
given  to  the  genus  abounding  in  the  smallest  intervals ;  from 
the  harmonizing."  (Idem,  i,  18.)  "  The  enharmonic,  so  called 
from  being  taken  in  the  perfect  intervalling  of  whatever  is  sub- 
jected to  harmony."  (Id.,  ii.  111.)  With  much  more  to  justify 
Gen.  Thompson  in  adopting  the  title  of  Enharmonic:  which  name 
I  also  take  as  appropnate  to  a  system  of  perfect  harmony,  and 
to  the  instruments  which  are  constructed  on  its  principles. 

16.  The  enharmonic  organ  of  Gen.  Thompson  had  key-boards 
in  which,  without  any  change  in  the  interior  of  the  organ,  all 
sounds  contained  therein  could  be  given.  Every  sound  of  the 
organ  was  represented  in  three  key-boards,  except  some  very 
rarely  called  tor,  which  had  exchangeable  pipes.  The  organ  of 
Mr.  Alley  and  myself  had  a  key-board  like  that  of  the  common 
organs,  and  the  fingering  was  the  same :  all  changes  were  made 
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by  pedals,  one  for  each  key,  wbich  put  the  organ  in  tune  for  its 
own  scales.  It  could  be  played  without  the  player  knowing  what 
sounds  he  used — he  only  needed  to  keep  the  organ  in  the  right 
key.  Gen.  Thompson  justly  remarks  that  his  system  would 
have  merits  over  ours,  in  compelling  a  musician  to  know  what 
he  is  doing.  Bat  in  the  dark  days  of  enharmonic  scienoe  it 
may  be  excusable  not  to  demand  too  much  of  the  organists. 

16.  There  are  great  difficulties  which  present  themselves  in 
admitting  to  a  key-board  the  multitude  of  sounds  required  if 
several  transpositions  or  signatures  are  to  be  played  in.  K  the 
five  series  of  sounds  already  described,  §  1-2,  are  carried  into  the 
keys  from  nine  flats  to  nine  sharps — nineteen  signatures— just 
one  hundred  notes  to  the  octave  are  required  I  But  an  octave 
is  limited  in  width  by  the  span  of  the  nngera  Six  and  a  half 
inches  is  about  the  convenient  average  measure,  and  this  is 
adopted  by  organ  and  piano-forte  makers.  If  the  notes  we 
want  are  divided  equally  into  this  space  each  will  get  the  hund- 
redth part  of  it,  or  sixty-five  thousandths  of  an  inch.  The  pins 
■of  a  barrel  organ  might  play  upon  them,  but  with  human  fin- 
^rs  it  is  hardly  possible. 

17.  But  there  is  a  fortunate  circumstance  in  the  relation  of 
the  sounds  which  comes  to  our  aid.  All  are  not  wan&d  at  the 
same  time ;  when  we  are  near  the  key  of  nine  sharps  there  is 
no  possibility  of  our  requiring  the  notes  of  nine  flats.  These 
we  may  arrange  therefore  at  a  distance  front  or  back,  and  place 
near  by  the  related  notes  which  may  be  required  in  connection 
with  those  already  in  use. 

18.  At  least  seven  finger-keys  should  be  in  convenient  rela- 
tion to  each  other,  and  of  sufficient  size  and  position  to  allow 
of  their  being  touched,  and  for  the  changes  of  fingers  necessary 
in  running  scales  and  taking  chords  in  dififerent  positiona  Such 
a  key-board  I  have  endeavored  to  devise,  the  result  of  which 
may  be  seen  from  the  following  description  and  figures.^ 

19.  The  first  point  I  took  in  the  resolution  of  the  problem 
was,  the  convenience  of  the  broad  white  ivory  keys  of  tne  com- 
mon key-board,  and  the  elevated  black  keys — the  white  espe- 
cially affording  room  for  shifting  the  fingers,  and  the  raised 
keys  making  it  easy  to  touch  a  narrow  key,  which  it  would  be 
hard  to  do  if  all  were  in  one  level.  The  second :  that  the  key- 
notes and  the  thirds,  being  of  different  classes,  might  be  assigned 
to  these  two  classes  of  finger-keys,  naturally  giving  to  the  first 
class  the  more  extended  keys,  or  the  white.  So  the  octave 
ought  to  have  its  seven  notes.  Pieces  of  bristol  board  were  cut 
to  the  width  of  the  common  white  keys,  or  nearly  an  inch,  and 
in  length  double  that  of  the  part  in  front  of  the  black  keya 

*  At  the  time  of  writing  (April,  186*7)  I  have  made  application  for  a  patent  for 
this  key-board. 


Digitized  by 


Google 


H.  W.  Pook  on  Perfect  Harmony,  etc.  9 

• 

With  the  same  material  I  made  elevated  black  keys  of  the  width 
and  height  of  those  of  the  common  key -board,  and  of  the  length 
•  of  2*7  inches,  which  were  arranged  in  hopes  of  getting  at  least 
the  diatonic  scales,  triple  and  double,  wnich  could  be  easily 
managed,  and  in  a  manner  uniform  for  all  keys. 

20.  This  provisional  key-board  is  not  figured  here,  but  may 
be  understood  by  reference  to  figs.  1,  2  and  8,  which  contain 
also  the  additional  series  of  sounds,  lY  and  Y,  §12.  In  fig.  1 
let  the  black  key,  d,  be  moved  to  the  left  until  its  left  edge  coin- 
cides with  the  right  edge  of  C,  its  back  end  as  now  being  in 
contact  with  the  front  end  of  the  white  key  D;  let  e,  fl^,  and 
the  two  keys  (F^  and  another  not  marked  but  really  Eb*)  marked 
with  vertical  lines  indicating  their  color,  red,  be  moved  in  the 
same  direction  and  distance  as  d,  till  they  are  in  contact,  respect- 
ively, with  D  and  E.  There  is  no  room  now  for  di^  and  d^  and 
their  two  companions  by  f#,  but  we  have  all  the  key-notes, 
thirds  and  perfect  sevenths,  and  the  advantage  of  greater  width 
in  the  white  keys,  which  are  nearly  an  inch  and  a  quarter  wide 
(1*21  in.,  the  black  keys  being  046).  This  key-board^  although 
deficient  in  the  minor  mode,  from  the  absence  of  the  series  iV 
and  Y,  is  still  recommendable  where  economy  is  necessarv,  as  all 
the  music  of  the  major  key,  including  the  beautifiil  chord  of 
the  seventh,  can  be  played ;  except  in  cases  where  certain  acci- 
dentals are  introduced  from  the  minor  mode,  as  illustrated  in  the 
example  from  Bossini  in  §  8. 

21.  A  portion  of  the  complete  enharmonic  kev-board  is  shown 
in  perspective  in  fig.  1,  in  the  natural  size — tne  length  of  the 
keys  being  reduced  to  one-half  by  the  perspective.  The  keys 
are  of  five  different  colors — representea  here,  the  white  and 
black  by  their  natural  colors,  and  the  rest  according  to  heraldic 
rules,  viz.,  the  red  by  vertical  lines,  the  blice  by  horizontal,  and 
the  yellow  by  white  stippled  with  black — and  of  as  many  differ- 
ent elevationa    The  following  table  represents  this. 


Series. 

Color. 

Eleyation. 

Example. 

L  Key-notes, 

n.  Thirds, 
m.  Sevenths, 
IV.  Dora.  Sds,  minor, 

V.  Dom.  Yths,  minor, 

white 

black 

red 

blue 

yellow 

0-0 

0-4    in. 
0-06  " 
0-10  " 
0-15  " 

CD 

b,e 

F' 

22.  These  keys  all  have  vertical  rectilinear  motion  so  that  a 
touch  on  any  part  of  their  surfece  produces  always  the  same 
effect.  This  is  attained — in  one  method — ^by  attaching  each  to 
a  pair  of  guiding  rods,  passing  down  through  a  couple  of  hori- 
zontal tables  where  they  are  secured  to  a  piece  which  communi- 

Am.  Joub.  Sol— Becond  Sebibs,  Vol.  XLIV,  No.  180.— Jui.t,  1867. 
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cates  in  the  usual  manner  with  the  valves  or  hammers.  It  will 
be  understood  that  the  mechanical  construction  of  the  instru- 
ment beyond  the  key-board  may  be  the  same  as  usual,  except- 
that  its  number  of  pipes  or  strings  must  be  multiplied. 

23.  As  the  assemblage  of  all  the  notes  may  confuse  the  eye 
at  first  sight^  I  have  drawn  on  half  scale  the  plan  of  the  finger- 
keys  which  in  every  signature — or  commencing  on  any  white  key 
whatever — ^give  the  triple  and  double  diatonic  scales.  The  white 
keys  are  of  the  width  of  0*993  in.,  the  black  keys  having  the 
width  of  0*45.*  The  white  keys  on  the  common  key-board  are 
but  0-93,  or  the  seventh  of  6J  inches.  The  plan  in  fig.  2  will  en- 
able a  player  to  judge  whether  the  scale  can  be  executed.  It  is 
immediately  intelligible  even  to  a  child,  who,  having  learned 
the  order  m  one  key,  knows  it  in  every  other.  The  keys  are 
considered  by  their  relations  to  each  other,  that  is,  as  Do,  Be, 
etc.,  and  (to  repeat  it  again).  Do  may  be  taken  on  any  white  key. 
The  fingering  in  the  triple  diatonic  scale  is  the  same  as  in  that 
of  the  natural  key,  and  of  others,  on  the  common  key-board, 
and  the  fingers  easily  reach  the  keys  and  change  on  Fa  and  Do 
as  in  the  latter  case.  In  the  following  scales  the  usual  signs 
represent  the  thumb  and  four  fingers ;  see  fig.  2. 

Triple  Diatonic  Scale— Its  fingering. 

Do        Re        mi        Fa        Sol        la        &i        Do 
+  1  2  +  1  2  8      4(or+) 

Double  Diatonic  Scaled— Its  fingering. 

Fk        Sol        la        8e        Do        Rs        mi        Fa 

+  12  8  +  128 

The  player  is  recommended  to  complete  the  octave,  Fa  to  Fa, 
bv  copying  the  four  lower  keys,  Do,  Ee,  mi,  Fa,  figs.  2,  3,  and 
placing  the  lower  Do  upon  the  upper  one,  or  by  conceiving  that 
this  has  been  done.  Tnis  will  show  the  double  scale  in  its  reg- 
ular order. 

24.  I  regret  that  the  limits  of  these  pa^es  did  not  allow  a 
larger  portion  of  the  key-board,  and  permit  reference  to  it  in 
the  manner  of  taking  the  several  chords  in  their  various  posi- 
tions. But  I  think  that  those  interested  can  extend  the  dia- 
grams by  the  data  given,  and  I  shall,  therefore,  give  the  finger- 
ing for  several  chords,  which  being  understooa  in  one  key  will 
be  the  same  in  all  transpositions. 

*  The  widths  are  established  thus:  first  determine  the  width  of  the  octare,  aad 
that  of  the  black  keys.    Represeotiog  these  respectivelj  bj  0,  aod  b,  the  width  of 

the  white  kej  (W),  is  obtained  thos:  -!|L=W.  For  the  key-board  for  major 
keys,  only,  §  20,  the  formaU  is  ^^=:W. 
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Fig.  2.^A  POETIOlf  OF  THS  EnHABMOMIO  SIeT-BOAED,  SHOWIXCG  the  EBLATIYX  POfll- 
TION  OF  THE  FiNQXE-XBTS  WHIOH  OIVB  THE  TeIPLB  AMD  DoUBLE  DlATONlO  S0ALE8 
IN  EYEET  XET  OE  8IGEATUEX,  OE  TAEnfO   Do  ON  ANT  WHTTX  KXT. — ScoU  of  Otiekalf, 

The  white  and  black  keyi  are  repreeented  ia  their  nataral  colon ;  the  red  keyi-^rarfect  leTenthi 
^bj  yertical  linee ;  the  bioe  keyi— domiDant  third*  io  the  miner  mode— by  horisontal  linaa ;  the 
yelW  keje— dominaBt  aerenthi  in  the  minor  mode— by  white  itippled  with  black. 


A 

Si 

Do 

Fig.  f . — SaonoN  iseouoh  A  B,  oe  tbeouoh  the  tded  qqaetbe  of  ant  kxt-notb, 

BXFOBDCO  ALL  THE  N0R8  OF  THAT  XET  BOTH  IN  THE  MaJOE  AND  MlNOE  HODK8. 

flm     r7  _    A-, 


/  /    , 

/  i 

r 

/ 

/j|__^f 

L  -  / 

M/;;::^ 

r 

^H 

■ 

: 

Do  1      Be 
48           64 

D«n.7  mi      Fa 
^,0     ^ 

Sol 
72 

Dom.3 
R.Min. 

16 

la 
80 

ae 

84 

n 
90 

r 

Do 
96 

TEIPLB    DIA.TOEIO     SCALE. 

I          II                m     IV            V               VI          V 

II      VEI 

8:9            9:10      16:16     8:9             9:10           8:9 

DOUBLE    DIATOKIO    8CALS. 

V         VI               VII    I             11               in           r 

16:16 
V        V 

1# 

IT 

lb 

8:9            9 : 

Sounds  gitsn  bt  i 

G           A 

C          D 

F     1     G 

10 

rHE  AB 

a' 

16:1 

OFE 

b 
e 
a 

IS     8:< 

Fmom-i 

C 

F 

Bb 

>            9 
cets  inth 

D 

G 

C 

:10 

ESION 

20 :  21 
^tueesooi 

a    B^ 
d    Eb^ 

T: 

LEESX 

ft 
b 
e 

8 

*ONDING. 

G 
C 
F 

i 

L                     Fore. 

itaodMJ 

(Tab 

leeeenej 

,t  page— Eal 

tiannoii 

icTa 

ble. 
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ENHAKMONIC  TABLE, 

COMFBISIKO  THB  NOTES  OIYEN  BT  THB  SECTION  AB,  FiGa  2,  8,  IN  THE  BION^- 
TUBBS  FBOM  9  FLATS  TO  9  SHABP8,  AND  CONTAINING  THEIB  DiATONIO  SCAIJBS, 
INCLUDING  THB  MINOB  MODE.     100  N0TB8  TO  THE  OCTATE.* 


TRIPLB    DIATONIO     BOALB. 

1 

Do 

Re 

mi 

Fa 

Sol 

la 

A 

Do 

1 

Eet- 

NOTE. 

Second. 

8d. 

ForaxB 

G# 

F# 
B 
E 
A 

Fifth. 

6th 

nth. 

OotATI. 

E 

el' 

«•' 
di' 

gtt' 
of 
f»' 

b» 
gt 

A# 

dx 

bi 
ei 
a« 

Of 
Ft' 

B' 

cx 
fx 

b» 

D# 

G# 

c# 

4# 

c# 

cx 

«l 
at 

di 
gt 

b 

e 

E' 

A' 
O' 
C 
C 
F' 

et 
at 

di 

F# 

B 

E 

A 
D 
G 

B 
E 

A 

b' 

.0' 
a' 

ct 
b 

D 
G 
G 
F 

E 
A 
D 

g» 

Of 

A 
I) 
G 

i 

C 

D 

d' 

g' 
o' 
f 

bb' 
ob' 
ab' 
db' 
gb' 

Ob' 

e 

G 

^1 
6 

a 

Bb' 

b 

0 

lb 

2b 

8b 

P 

Bb 

Eb 

G 
C 

F 

a 
d 

g_ 
c 
f 
bb 

8b 
db 

Bb 
Eb 

Ab 

C 
F 

Bb 

d 

g 
c 

Eb' 
AD' 
Db' 

cb' 
ob' 

Fb' 

Bob' 
Ebb' 
Abb' 

e 
a 
d_ 

e 

c 
f 

F 

Bb 

Eb 

4b 
«b 
«b 

Ab 
Db 

Gb 

Bb 
Eb 

Ab 

Db 

Gb 
Cb 

Fb 

Bbb 

Ebb 

Eb 
Ab 

Db 

« 
a 
d 

f 

bb 

eb 

Ab 
Db 
Gb  , 

'b 
8b 
»b 

Cb 

Fb 

Bbb 

Db 
Gb 

Cb 

Gb 

Cb 

Fb 

9 
e 

/ 

ab 
db 

gb 

bb 
eb 
ab 

Cb 
Fb 
Bbb 

FnrTH. 

SOCTB. 

7th. 

HOTB. 

Sboohd. 

8rd 

4th 

Fifth. 

Do 

Si 

mi 

Fa 

Sol 

la 

Se       '   Do 

DOUBLE    DIATONIO    SCALE. 

*  In  coosideriog  the  relation  of  the  notes  in  the  enharmonic  Bystem,  there  is  con- 
stant reference  to  the  series  of  fifths,  and  the  following  obeervatioo  of  their  order 
maj  be  of  use.  A  descending  series  of  fifths  is  a  snocession  of  the  following  let- 
ters, the  first  four  of  which  form  an  English  word,  viz.,  bead  ffcf.  When  the  series 
is  extended  down,  a  flat  is  ^dded,  always  on  the  beginniDg  of  this  series  or  on  b, 
which  sign  continues  without  change  to  /,  where  another  fiat  comes  in,  remaining 
also  for  the  seven  letters.  If  the  series  commences  with  one  or  more  sharps,  the 
same  rule  holds  good,  remembering  that  a  sharped  note  is  flatted  by  maldng  it 
natural.    If  then  we  commence  with  Bf  we  shall  have 

Bt.  Et,  At,  D«,  G«,  0«,  F#— B,  E,  A,  D,  G,  C,  F— B»>.  Eb,  Ab,  Db,  Gb,  Cb,  Fb, 
or  the  key-notes  of  the  keys  from  twelve  sharps  to  eight  flats.  Continuing,  we 
should  have  a  succession  of  the  same  letters,  with  double  flats,  ending  with  the 
key-note  of  fifteen  flats;  next  the  same  with  triple  flats,  leaving  us  in  the  unex- 
plored regions  of  twenty-two  flats,  where  for  the  present  we  wUl  stop.  The  series 
of  thirds,  sevenths,  etc,  follow  the  same  succession. 

To  the  perfect  sevenths  is  added  the  index  ^,  not  as  being  essential,  for  the  type 
alone  is  sufficient  to  distinguisfa  them,  bat  in  ozder  to  make  them  more  oonipieaous 
at  the  present  time. 
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JExamples  in  Fingering  Chords  on  the  Enharmonie  Key-hoard, 


Nom. — 0,  subdominuit  chord,  f  and  a;  b,  dommant  with  Barenth,  F';  c,  auoe 
with  ninth,  A ;  c(  dominant  aaventh ;  e,  dominant  of  relatlTa  minor ;  the  seTenUi,  d' 
ma.y  be  added ;  /,  subdominant  with  serenth ;  g,  grave  second  d,  or  aizth  of  solh 
dominant    The  flattened  note  should  be  made  natural  in  the  next  chord. 

The  devble  figures  indicate  that  the  key  is  touched  with  one  finger,  which  is  im- 
mediately changed  for  another,  as  is  customaty  in  passing  smoothly  from  one  cboid 
to  another.  The  base  will  be  easily  supplied  by  the  musician,  who  will  also  ob- 
eerre  the  similarity  between  this  fingering,  and  that  of  the  common  key-board. 

25.  The  chords  given  belong  in  part  to  the  triple,  and  in  part 
to  the  double  diatonic  scales,  or  more  properly  speaking,  those 
scales  belong  to  these  chords.  For  meiodies  originate  from  har- 
monies, if  either  can  be  said  to  generate  the  other,  when  both 
fipring  into  existence  almost  at  once.  When  Haydn,  who  from 
poverty  could  not  obtain  instruction  in  the  theory  of  music,  was 
forced  to  search  for  himself,  he  discovered  certain  rules  which 
he  was  desired  to  impart.  "  Try  to  find  them  out,"  is  under- 
fitood  to  have  been  his  sensible  reply.  It  was  supposed  that 
they  referred  to  the  dependence  of  melody  on  harmony.  How- 
ever this  may  be,  it  is  certain  by  the  evidence  contained  in  his 
compositions,  that  he  had  a  very  complete  and  delicate  knowl- 
edge of  the  laws  of  harmony  and  their  relation  to  melody,  and 
that  his  inspiration  came  from  a  higher  source  than  the  tempered 
octave  of  twelve  keya  The  student  who  would  follow  Hajdn's 
advice  will  find  more  aid  in  an  enharmonic  key-board  with  its 
pipes,  strings,  or  even  seraphine  reeds,  than  in  the  most  thorough 
pnmer  of  tihorough-base  that  has  yet  been  published  A  pupil 
in  harmony  taught  by  an  instrument  tempered  with  twelve 
sounds  is  worse  off  than  a  student  of  mineralogy  shut  up  with 
twelve  specimens,  or  of  chemistry  with  so  many  elementary  sub- 
stances. The  latter  might  learn  much  that  is  true  and  importr 
ant,  and  so  might  the  musical  student  would  he  tune  his  twelve 
notes  accurately  to  something.  And  I  would  not  be  understood 
as  thinking  that  those  thus  taught  harmony  are  totally  ignorant 
of  its  true  principles  *  I  have  met  with  notable  instances  where 
the  truth  was  deniea  in  words  and  declared  in  actions.    Musi- 
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dans  sometimes  learn  by  intuition,  and  contrary  to  what  they  are 
taught.  So  people  are  found  just  and  amiable  in  spite  of  bad 
political  or  theological  creeds  and  education. 

26.  Fig.  8  giyes  a  section  through  the  center  of  the  third 
quarter  of  the  key-note  of  fig.  2,  and  through  all  the  notes^ 
major  and  minor,  of  the  signature  to  which  it  corresponds.  The 
circumstance  that  a  section  in  this  place  will  cut  all  these  notes 
and  no  others,  might  be  considerea  remarkable  and  eyeli  won- 
derful, were  it  not  for  the  fact  that  this  is  the  first  principle  on 
which  the  system  is  based.  In  constructing  the  board  a  certain 
number  of  parallel  spaces  are  laid  down  from  left  to  right,  and 
one  space  is  assigned  to  each  signature  intended  to  be  proyided 
for.  In  the  natural  signature,  C,  the  key-note,  has  its  place  of 
necessity.  But  C  is  the  fourth  of  1#  and  accordingly  is  pro- 
longed backward, — ^toward  what  would  be  the  top  of  a  page  or 
the  north  point  of  a  map — over  the  space  of  1#.  As  it  is  the 
fifth  of  lt>,  and  the  second  of  2b,  it  is  brought  forward ,M*^ooyer 
the  spaces  of  these  two  signatures  also,  and  the  whole  key  now 
18  four  times  as  long  as  the  space  originally  assigned  to  each  sig- 
nature— which  I  haye  taken  at  nine-tenths  of  an  inch,  but  whicn 
mi^ht  have  been  more  or  less.  So  eyery  other  note  wanted  in 
a  signature  is  placed  here,  and  if  wanted,  in  adjoining  ones  it  is 
protracted  into  them.  Thus  the  e  of  the  natural  key  is  in  all 
the  spaces  occupied  by  its  root  0,  except  in  that  of  2b,  where  it 
is  not  used.  The  perfect  seyenths  and  dominant  thirds  and 
sevenths  of  the  minors  being  used  each  in  one  signature  only, 
are  not  extended  beyond  it  Many  simple  rules  for  the  relative 
position  of  the  finger-keys  could  be  given,  which  quickly  fix 
their  location  in  the  mind,  like  the  following: 

27.  Eules. — 1.  From  the  back  half  of  a  white  key  to  the  ad- 
joining white  key,  on  the  right,  is  a  major  tone,  8 :  9,  e.  g..  Do 
to  Rk,  fig.  2,  C  to  D,  fig.  1,  and  vice  versd,  2.  From  the  firont 
half  of  a  white  key  to  the  nearest  black  key,  on  the  right,  is  a 
minor  tone^  9 :  10 ;  e.  g..  Be  to  mi,  fig.  2,  D  to  e,  fig.  1,  and  vice 
versd.  8.  From  the  forward  part  of  any  black  key  to  the  ad- 
joining white  key  into  which  it  is  half  inserted,  on  the  right,  is 
a  diatonic  semitone,  16 :  16 ;  e.  g.,  mi  to  Fa,  fig.  2,  e  to  F,  fig.  1, 
and  vice  versd.  4.  From  the  back  end  of  any  black  key  to  the 
next  black  key  on  the  right,  is  a  major  tone;  e.  g.,  la  to  si,  fiff.  2, 
eto  fl^,  fig.  1,  and  vice  versd.  The  distance  to  the  ficht,  or  leftj 
for  whole  tones  is  always  the  same,  viz.,  the  width  of  the  white 
key  or  0-998  in.  Other  rules  will  suggest  themselves  to  the  stu- 
dent^ and  these  specimens  will  suffice. 

28.  The  finger-keys  supposed  to  be  cut  by  the  section  A  B, 
have  their  remaining  portion  in  the  rear,  shown  in  perspective, 
and  are  marked  with  their  names  and  the  relative  vibrations  of 
their  sounds.    Below  is  indicated  their  order  in  the  triple  and 
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doable  diatonic  scales.  Still  below  is  a  part  of  a  table  of  the 
fixed  notes  which  would  be  cut  were  this  section  made  through 
the  key-note  of  the  several  signatures  indicated  in  the  margin. 
The  complete  table  should  follow  below  this  section,  but  as  the 
space  of  the  page  does  not  allow,  it  is  given  entire  on  the  oppo- 
site page,  ana  should  be  referred  to  this  section ;  even  the  wiath 
of  the  paper  on  which  the  sounds  are  marked  corresponds  with 
that  of  the  finger-key  in  the  place  it  is  supposed  to  have  been 
cut.  This  enharmonic  table  contains  in  its  eleven  columns  all 
the  notes  of  the  major  and  minor  modes,  within  the  limits  of 
nine  fiats  to  nine  sharps,  both  inclusive,  and  comprises  one 
hundred  notes  to  the  octave.  Owing,  however,  to  the  close  co- 
incidence of  two  of  the  series  with  two  others,  twenty-two  of 
these  can  be  dispensed  with  without  an  error  exceeding  the 
hundredth  of  a  comma  in  the  fifths  alone,  and  nothing  else- 
where ;  which  difference  may  be  neglected,  and  is,  practically, 
through  the  "sympathy  "  of  accordant  sounds,  in  perfect  tune. 

29.  The  last  named  circumstance  is  of  much  importance  when 
the  cost  of  organ-pipes  is  in  question.  Although  there  is  no 
such  thing  in  music  as  a  "circle"  of  keys  returning  into  itself 
theoretically  and  mathematically,  yet  there  are  certain  close  ap- 
proximations which  can  be  taken  advantage  of  for  economical 
reasons.  If  we  aacend  eight  perfect  fifths  and  a  major  third, 
and  descend  five  octaves,  we  have  a  note  higher  than  our  start- 
ing pitch  by  something  less  than  the  eleventh  of  a  comma,  or  in 
the  relation  of  its  vibrations  to  the  starting  pitch  as  100,111  to 
100,000.  This  supposes  absolutely  exact  tuning,  which  is  very 
difficult,  as  the  pipes  or  strings,  when  near  the  sound  they  would 
give  when  sounded  singly,  draw  into  tune,  and  are  perfectly  ac- 
cordant. So  that  if  the  tuner  should  make  his  fifths  one-fiftieth 
of  a  comma  flat — which  he  might  do  and  have  them  all  sound- 
ing in  perfect  tune — he  would  end  as  much  below  the  starting 
pitch  as  perfect  tuning  should,  theoretically,  bring  him  above  it. 
Prom  which  it  is  seen  that  he  can,  if  he  choose,  flat  each  fifth 
one  hundredth  of  comma  and  the  two  series  will  then  coincide. 
Indeed,  this  distant  note  is  useful  as  a  landmark,  and  as  a  detec- 
tive of  small  errors  accumulating  among  so  many  fifths.  It 
may  be  compared  to  the  correction  of  measured  distances  by  as- 
tronomical observations,  without,  like  the  latter,  being  subject 
to  any  errors  of  observation  however  small. 

80.  On  reference  to  the  table,  page  13,  two  notes  thus  approxi- 
mate are  C  in  the  natural  key  and  bf^,  the  third  of  eight  sharps. 
And  the  key-notes  Bbb,  9  flats,  to  G,  1  sharp,  are  thus  available 
for  the  thirds,  from  a,  in  1  flat  to  fx,  in  9  sharps;  in  all  eleven 
pipes  saved.  Also  the  thirds,  dt>,  in  9  flats,  to  b,  in  one  sharp, 
are  equally  serviceable  for  the  dominant  thirds  in  the  minor 
mode,  c#  in  1  flat  to  a^  in  9  sharps,  which  include  eleven  more 
pipes,  reducing  the  hundred  of  the  table  to  seventy-eight  only. 
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81.  With  the  key-board  that  has  been  described,  all  the  play- 
ing is  doDe  with  the  hands,  without  aid  from  the  feet,  and  there 
is  nothing  to  prevent  the  use  of  the  feet  for  pedal  bases.  But 
the  same  Key -board  is  not  best  for  fingers  and  for  feet,  especially 
with  the  large  number  of  its  sounds,  many  of  which  are  not 
called  for  in  pedal  bases,  while  others  are  constantly  required.  I 
have  therefore  devised  an  enharmonic  pedal  key-hoard  which  is 
sufficient  and  convenient  for  the  pedal  parts.  The  notes  most 
needed  are  the  key-notes.  These  are  ar-  ^g.  4.-EKHAEMoiac  p«,.l 
ranged  m  front  in  a  straight  line  and  in  Ket-boaed. 

the  order  of  the  fifths  ascending  from  left  £b  7    gb  t    pT 

to  right.    Behind  these  and  in  a  higher 
row  and  between  the  key-notes  are  the 
major  thirds  of  the  keys  in  front  and  to 
the  left  of  each.    Still  above  the  thirds, 
and  directly  behind  the  key-notes,  are 
the  perfect  sevenths  of  the  latter.    The 
key-notes  are  white,  the  thirds  black, 
and  the  sevenths  red,  as  in  the  manuals.        *      ® 
Each  pedal  is  an  inch  wide  and  two  and 
a  half  inches  from  center  to  center  apart.    The  arrangement  of 
the  notes  in  the  three  series  is  as  in  the  fig.  4,  and  in  the  follow- 
ing sketch : 

Order  of  the  Pedal  notes. 

pbf    cbT    c^*    D^^    A^*    E''''    B^^    F^    C^    G^    D^    A^    E^    B^ 
Sevenths. 

b*^       f        0       g       d       a        e      b     £<     ci    g«    d<    a* 
Thirds. 

Gb     D*'     A*'     £*>      B*'      F      C      G     D    A     E     B    F#  C# 
Key-notes. 

82.  The  most  important  notes  of  a  pedal  base,  after  the  key-note, 
are  the  fifth  above  and  below ;  these  are  found  here  on  the  right 
and  left  of  the  key-note.  The  third — ^in  the  second  row — is  on 
the  right  of  its  key-note,  and  the  tonic  of  the  rela- 
tive minor  on  the  left.  So  with  the  relative  minor : 
its  dominant  is  on  its  right  as  in  the  major  scale. 
If  a  base  requires  the  common  chord  in  successive 
notes,  or  in  arpeggio,  they  come  easily  thus  (Ex.  1), 
the  keys  being  all  together.  The  chord  of  the  sev- 
enth is  taken  thus  (Ex.  2).  The  diatonic  scales 
may  be  played  in  their  melodic  order,  Do,  Re,  mi, 
etc.,  without  having  to  skip  farther  than  the  second 
key  above  or  below,  or  a  distance  of  five  inches.  Further  ca- 
pabilities in  this  key-board  will  appear  as  it  is  studied. 

Am.  Joub.  Sol— Second  Series,  Vol.  XUV,  Kg.  ISO.— Jult,  1867. 
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88.  Consequently,  there  is  equal  facilitj  as  in  the  tempered 
organs  for  managing  the  pedals,  for  the  swell  organ,  for  bringing 
on  and  taking  off  the  stops,  etc.  Without  considering  that  di^ 
ficulty  should  stand  in  the  way  of  accomplishing  a  desirable 
object  which  is  possible  and  worth  the  expense,  1  would  submit 
to  those  interested  that  it  is  practicable  to  manage  an  organ  con- 
structed on  the  principles  I  have  proposed,  and  that  it  would  give 
general  satisfaction  to  the  lovers  of  music — ^nearly  the  whole 
civilized  world — to  listen  to  it.  I  consider  that  the  only  great 
difficulty  is  in  getting  the  requisite  money  applied  to  its  cost. 
Still  it  is  not  impossible  that  some  one  who  believes,  or  knows, 
what  the  result  will  be,  will  some  time  be  able  to  build  a  great 
organ  worthy  of  its  name.  If  it  will  help  its  success — ^in  view 
of  the  reluctance  of  organists  to  learn  a  new  key-board — ^it 
might  have,  in  addition  to  the  enharmonic  key-board,  the  com- 
mon one  with  selecting  apparatus,  like  that  of  the  organ  of  1849, 
to  be  managed  by  the  feet  of  the  organist,  or  ^^^  ^^  ,^,  „. 
by  the  fingers  of  the  director.  One  of  these  boxkm,  embakmokic 
key -boards,  with  the  draw-stops  and  all  neces-  ^'^  ^okuok. 
sary  might  be  in  front  of  the  organ,  facing  for- 
ward, and  the  organist  by  turning  on  his  seat 
could  play  on  either,  or  another  player  could 
play  at  the  same  time. 

34.  I  propose  to  add  to  my  organ — which 
now  has  the  common  key-board  and  transposi- 
tion pedals — the  enharmonic  key-board ;  which 
will  then  be  as  represented  here.    But  I  think  the  new  key- 
board  alone  sufficient. 

85.  In  the  theory  I  have  advocated,  the  major  keys  are  based 
on  the  first  series  of  sounds  (§  12),  and  the  minor  keys  on  the 
sixths  of  the  major  keys,  or  on  the  series  II.  That  there  must 
be  such  a  relation  and  order  is  inevitable.  But  respect  for  other 
authorities — ^among  them  Eev.  Henry  Liston,  and  especially 
Gen.  T.  Perronet  Thompson — make  it  proper  to  mention  that 
the  major  key  of  E  may  be  taken  on  e,  the  third  of  the  natural 
key ;  and  that  of  the  minor  key  on  c,  which  I  have  assigned  to 
^  the  signature  of  three  flats,  may  be  taken  on  C,  with  the  natural 
signature.  Indeed,  Mr.  Liston  in  his  organ  of  1810,  and  Gen. 
Thompson  in  his  of  1860,  have  this  arrangement. *^^  Musicians 
must  decide  upon  the  utility  of  taking  the  minor  key  of  c  upon 
the  key-note  of  0  major,  or  the  scale  of  Ab  major  with  C  of  the 

*  The  three  key-hoards  of  Gen.  Thompson's  organ  give  respectively  the  keys  of 
G,  e,  and  d:  the  scale  of  4#  being  based  on  e,  the  third  of  the  natural  scale,  and 
that  of  2#  on  d,  the  sixth  of  lb,  instead  of  on  D,  the  second  of  the  scale  of  0. 
The  key-notes,  D  and  A,  their  thirds,  f^  and  ct,  and  fifths,  A  and  £,  are  given ; 
but  here  this  series  of  fifths  ends.  B  and  g#  are  not  embraced  in  the  forty-two 
notes  of  his  octave,  in  which  all  are  employed  in  thirds  and  fifths,  and  none  for  the 
perfect  sevenths. 
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natural  scale  as  its  third.  If  this  is  desirable,  I  have  provided 
a  fiDger-key  at  the  back  end  of  each  black  key,  giving  the  minor 
third  to  the  key-note,  to  which  this  black  key  gives  the  major 
third.  For  example,  at  the  end  of  the  key  e,  is  Eb,  minor  third 
to  C.  This  key  is  on  a  vertical  wire  with  a  circular  head  rising 
above  the  blade  key;  and  the  whole  key  can  be  removed,  if 
found  to  be  in  the  way  when  not  wanted.  The  sound,  if  intro- 
duced, will  form  a  series  VI  (§  12),  and  will  require  but  eight 
extra  organ  pipes,  whatever  the  number  of  signatures.  The 
key-note  of  the  ninth  signature  above,  is  but  009  of  comma 
sharp  for  a  minor  third;  but  applying  the  correction  (§80) 
needed  for  other  notes,  these  minor  thirds  are  made  mathemati- 
cally perfect  Thus  the  key-notes  (see  enharmonic  table,^p.  18,) 
.0  to  Di^  become  Uie  series  Dbb  tp  Bb  (series  YI,  §  12),  minor 
thirds  respectively  above  the  key-notes  Bt)b  to  C. 

86.  By  transposing  a  scale  by  fifths,  above  or  below,  we  first 
obtain  a  pitch  widely  different,  and  afterward  approach  that 
from  which  we  started.  For  example,  beginning  with  C  we 
have  G  far  removed,  but  in  the  next  transposition  comes  D,  only 
one  diatonic  interval — the  tone — above  0.  Proceeding  in  the 
same  direction,  we  shall  ascend  until  at  the  seventh  step  we 
reach  C#,  a  large  chromatic  semitone  above  C.  At  twelve  sharps 
6^  is  reached  above  C  by  what  is  called  the  comma  of  Pytha- 
goras, or  1*09252  comma.  This  is  the  ^^circW^  of  the  equal 
temperament,  where  the  tuner  divides  this  excess  among  the  12 
fifths:  making  tolerable  fifths,  but  intolerable  substitutes  for 
thirds.  With  twelve  other  notes  for  thirds,  fair  intervals  could 
be  had.  At  each  successive  twelve  transpositions  we  rise  by 
the  same  comma,  until  at  fifty-three  sharps  the  key-note  is  closer 
than  ever  to  the  starting  pitch— only  0*16818  of  comma  sharp. 
If  this  small  interval  is  aivided  among  the  68  fifths,  leaving 
each  flat  0*00316  of  comma,  the  circle  will  meet,  and  the  octave 
will  be  divided  into  58  equal  intervals.*  These  are  nearly  exact 
for  all  the  combinations  of  the  triple  diatonic  scale,  in  these  58 
key&  The  fifths  are  as  stated.  The  major  thirds  are  0*065  of 
comma  sharp — near  the  limit  where  they  draw  into  tune  by 
"  sympathy."    In  equal  temperament  they  are  sharp  0*68582, 

87.  The  following  table,  page  21,  serves  to  show :  1.  this  equal 

*  This  is  moat  readily  done  b^  its  logarithm,  yiz.,  0*00667,98112,88948,04142; 
which,  added  to  itself  68  times,  gives  the  lo^.  of  the  octave,  2:1. 

It  is  related  that  Mr.  Briggs,  in  constmctiog  his  logarithms,  in  order  to  find  the 
first  small  number,  began  with  the  number  10,  and  its  logarithm  1,  and  extracted 
continually  the  root  of  the  last  number,  and  bisected  its  logarithm,  till  he  arrived 
at  the  68a  and  64th  roots  and  their  annexed  logarithms  as  here  below :  "where  he 
found  that  the  decimals  in  the  natural  numbers  are  to  each  other  in  the  ratio  of  the 
logarithms,  or  as  2 : 1. 

Nambers.  Logarithms. 

63  1 1-00000,00000,00000,25663,82986,40064,70  1 0-00000,00000,00000, 1 1103,23024,6261 5,66404 
54  I  l-OQOOO,00000,00000,12781,914i»,20032,86  |  0-00000,00000,00000,06561,11512,81257,88702 
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division  into  53  notes,  and  bow  each  division  serves  for  six  dif- 
ferent notes  in  such  close  approximation  that  the  eye  would 
take  them  as  one ;  2.  the  perfectly  tuned  notes  in  their  order  as 
regards  acuteness  of  pitch ;  as  they  result  from  successive  trans- 
positions by  sharps  and  by  flats  to  the  68d  degree :  and  8.  any 
other  adjustment  m  order  to  economize  in  the  number  of  organ- 
pipes. 

88.  If  the  ear  is  content  with  the  thirds  0*065  of  comma  sharp, 
we  can  have  58  signatures  in  sharps,  and  as  many  in  flats — 106 
keys — complete  in  all  except  the  perfect  sevenths:  these  will  all 
be  supplied  by  58  other  pipes,  making  106  pipes  in  the  octave 
for  what  mathematically  requires  640. 

39.  But  there  is  an  arrangement  by  which  we  can  have  per- 
fect thirds  and  all  other  intervals.  By  flatting  the  fifths  0*0113  • 
of  comma,  as  described  in  §  80,  and  adding  eight  pipes,  we  have 
the  triple  diatonic  scale  perfect  in  58  signatures,  with  61  pipes. 
The  perfect  sevenths  are  supplied,  and  the  double  diatonic  scales 
completed,  by  58  additional  pipes.  For  the  minor  mode  we  re- 
(juire  8  pipes  each  for  the  dominant  thirds  and  sevenths ;  mak- 
ing a  total  of  180  to  the  octave  for  58  keys  absolutely  perfect 
They  can  be  taken  above  or  below  the  natural  signature,  as 
from  26  flats  to  26  sharps:  or  in  any  other  connect^  series  of 
signatures.  We  should  not  have  the  circle  joining  exactly,  §86, 
but  we  should  have  perfect  intervals  within  these  wide  limits. 
An  enharmonic  key-board  for  58  signatures,  on  the  scale  I  have 
drawn,  would  require  about  four  feet  of  width,  which  coidd  be 
divided  into  two  or  three  boards. 

40.  Other  adjustments  can  be  made  which  are  &vored  by  the 
closeness  of  the  intervals,  and  the  large  range  within  which  the 
differences  can  be  divided.  In  a  temperament  of  12  sounds,  the 
grand  difficulty  is  to  dispose  of  a  comma  among  5  intervals,  viz., 
4  fifths  and  a  major  third — ignoring  the  chord  of  the  seventh. 
The  third  of  0,  e,  must  serve  for  E.  In  any  system  the  sum  of 
the  errors  in  these  5  intervals  is  always  exactly  a  comma.  The 
mean-tone  temperament  gives  it  all  to  the  fifths,  one-fourth  of  a 
comma  each,  and  the  equal  temperament,  dividing  but  one- 
twelfth  to  each  fifth,  leaves  the  third  sharp  by  two-thirds  of  a 
comma.  Here  we  have  a  difference  of  only  one-eleventh  of  a 
comma,  and  have  8  fifths  among  which  to  divide  it 

41.  The  following  table  gives  the  names  of  the  key-notes  of 
106  regular  transpositions  by  fifths,  according  to  common  musi- 
cal rules,  and  the  number  of  sharps  or  flats  in  the  signature  of 
each.  It  gives,  besides,  the  thirds  and  dominant  thirds  of  the 
minor  mode  which  are  closely  approximate  to  the  key-notes,  to- 
gether with  the  signature  in  which  each  note  of  the  two  latter 
series  is  found.  A  column  of  figures  ascending  firom  1  to  54  in- 
dicates that  there  are  so  many  notes  arranged  in  the  order  of 
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Division  of  the  Octave  into  58  intervals. 
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their  acuteness  or  increasing  rapidity  of  vibration.  The  first 
half  of  the  table  assigned  to  '* tranflpoaition  by  sharps''  is  di- 
vided into  three  double  columns,  of  each  of  which  the  first 
column  gives  the  number  of  sharps  in  the  signature  where  the 
note  at  its  right  is  found  in  the  rdation  of  key-note,  third,  eta, 
as  indicated  at  the  head  of  the  column.  The  keys  in  flats  have 
three  double  columns  arranged  in  like  manner.  In  each  double 
column  the  figure  following  the  letter  shows  how  many  times 
this  letter  is  sharped  or  flatted.  We  read  |14|C  2i|  ''signature 
14  sharps,  key-note  C^"  (C  twice  sharped  or  double  sharp). 
|80|D4i|  is  "signature  80  sharps,  key-note  D><«"  (quadruple 
sharp). 

42.  Each  of  the  68  notes  is  approximate  to  the  six  which 
appear  in  the  same  horizontal  line,  and  these  are  the  sounds 
which  are  made  identical  by  the  small  correction  mentioned. 
For  example,  if  we  divide  the  octave  into  68  equal  intervals, 
§  86,  the  first  note  of  the  table — which  see — will  serve  as  (1)  C, 
key-note  of  the  natural  signature ;  (2)  b#,  third  in  8  sharps ;  (8) 
a^  i  (triple  sharp),  dominant  third  to  the  minor  key  in  16  sharps ; 
(4)  C,  as  before;  (6)  gbbbbbb  (^sextuple flat),  the  third  of  46  flats; 
(6)yi>bbb^  dominant  third  in  the  minor  of  87  flats.*  And  in  like 
manner,  the  six  notes  of  each  line  will  have  the  same  pitch. 

48.  Interesting  relations  are  found  in  this  table.  Every  sig- 
nature has  12  sharps  or  flats  more  or  less  than  that  which  pre- 
cedes. And  by  the  division  into  groups  of  6  intervals,  curious 
coincidences  appear.  At  the  bottom  of  the  first  column  of  key- 
notes is  C :  each  five  intervals  advance  the  signature  seven  de- 
grees, and  at  the  notes  6,  11,  16,  etc.,  we  have  C  with  1,  2,  8 
sharps  regularly  to  86,  where  C  sextuple  sharp  is  key-note  of  49 
sharps;  and  C  has  maintained  its  place  in  eight  successive 
groups.t  There  are  many  mathematical  harmonies  which  point 
to  the  conclusion  that  music  should  be  given  in  its  purity,  and 
in  accordance  with  the  laws  of  numbers,  on  which  all  the  pleas- 
ure derived  from  listening  to  it  depends. 

ADDmoR  TO  §  80. — ^The  perfect  sevenths  of  the  major  key,  Abb^  to  F\ 
answer  for  those  of  the  minor  key,  g'  to  e^^ ;  and  the  total  of  pipes  in 
die  octare  will  be  67. 

*  KotM  MTersl  times  sharped  or  flatted  always  bear  to  each  other  the  same  re- 
latioQ  as  respects  these  signs.  The  thirds  of  G,  F,  and  6  have  the  same  cfaromatio 
signa  as  their  roots.  Thna  the  third  of  C  is  e ;  of  Cf,  ei ;  of  0  xx ,  e  xx .  But  the 
thirds  of  D,  E,  A,  and  B  hare  one  9harp  more:  the  Uiird  of  D  ia  ft;  of  Dxx , 
f  xxf .  When  these  letters  are  flatted,  the  rule  holds  good,  by  changing  "  one  thorp 
moT€**  to  **  ooe  flat  less.**  The  letters  whose  thirds  take  one  sharp  more— or  one  flat 
less    are  BEAD  (see  p.  18,  note).    Those  which  do  not  are  G  0  F. 

f  In  examining  the  relatire  Tibrations  of  the  notes  in  a  series  of  fifths  descend- 
ing in  the  octave  oelow,  taking  G  as  1,  the  following  notes  are  represented  by  these 
dMmals,  aU  of  which  are  reeurring  or  perpetually  repeated.  F,  0^666;  Bb,  0^; 
Bb»  O.Mi;  Ab,  07901S3466;  Db.  O-Bft6»4d97i,i9a4i66Sy,660b82964.  The  ratio  of  the 
\  below,  or  c,  is  0^7e64S20,9g?S64820^ 
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Art.  II. — A  Sketch  of  the  Geohgy  of  Southwettem  Iowa ;  by 
C.  A.  White,  M.D. 

[In  adTBDoe  of  his  final  rciport  on  the  Geology  of  Iowa.] 

Whateveb  may  be  the  theories  concerning  the  natural  pro- 
cesses by  which  magnesian  limestone  has  been  formed,  present 
indications  strongly  favor  the  opinion  that  with  the  close  of  the 
Snbcarboniferous  period  its  formation  ceased  among  the  rocks  of 
Iowa.  Very  little  limestone  has  been  found  among  those  rocks 
herein  designated  as  the  Lower  Coal-measures,  and  the  only  anal- 
yses yet  made  of  them  are  two,  reported  by  Prof  Whitney, 
which  yielded  him  less  than  one  and  a  half  per  cent  of  the  car- 
bonate ;  but  a  considerable  number  of  specimens  of  those  here 
referred  to  the  Upper  Coal-measures  have  been  examined  by 
Prof.  Hinriohs,  the  Chemist  of  the  Survey,  and  in  no  case  have 
they  been  found  to  contain  so  much  as  one  per  cent  of  magnesia 
— usually,  only  a  trace.*  A  portion  of  these  are  perhaps  strati- 
graphically  equivalent  with  those  in  Missouri,  which  yielded 
Dr.  Litton  in  one  instance  upward  of  twenty-six  per  cent  of  the 
carbonate.f 

The  dolomiti2sation  of  the  Devonian  and  Subcarboniferous 
rocks  of  Iowa  is  generally  more  complete  in  their  northern  ex- 
tension, than  farther  to  the  southward.  In  the  northern  part  of 
the  state  tiie  Devonian  rocks  approach  a  true  dolomite,  but  in 
the  vicinities  of  Iowa  City  and  Davenport,  although  still  magne- 
sian in  part,  some  of  the  beds  are  tolerably  pure  limestone. 

Parts  of  all  the  members  of  the  Subcarboniferous  series  •are 
more  or  less  magnesian ;  the  St.  Louis  limestone  which  forms  the 
upper  member  of  the  series  in  this  state,  possessing  that  character 
in  a  marked  degree  in  some  of  its  beds,  both  in  the  northern 
and  southern  portions.  The  older  rocks  are  so  generally  mag- 
nesian that  no  true  limestone  has  been  recognized  in  Iowa 
among  those  which  occur  between  that  of  the  lower  Trenton  pe* 
nod  and  the  Devonian,  along  their  outcrop ;  and  the  boring  of 
the  artesian  well  at  Mt.  Pleasant  in  Henry  county  (1126  feet 
deep)  found  the  Niagara  limestone  and  the  so-called  Hudson 
Biver  shale  possessing  about  the  same  characters  as  they  do  in 
the  vicinity  of  Dubuque,  two  hundred  miles  to  the  northward. 

*  Dr.  Geioits  states  upon  the  authority  of  Pro£  Maroou  that  certain  of  the  rocks 
exposed  at  Nebraska  Citj  are  dolomitic  limestone,  but  no  analyses  are  referred  to. 
(See  Geioitc  on  the  **  Oarbonformatlon  und  Dyas  in  Nebraska,"  Dresden,  1866.) 
Analyses  of  specimens /rom  the  tame  beds  on  the  Iowa  side  of  the  Missouri  riyer, 
only  twelye  miles  distant,  tAkOw  only  a  fiunt  trace  of  magnesia. 

f  In  the  Geological  reports  of  Missouri,  Dr.  Litton  gtyes  the  results  of  fourteen 
analyses  of  Coal-measure  rock,  without  stating  whether  they  are  from  the  upper, 
ndddle  or  lower  series.  Four  of  the  analyses  diow  no  magnesia ;  one,  a  traoe ;  one 
8*90,  one  8*94,  and  one  26*58.  The  ayerage  of  all,  excluding  the  last,  is  about  two 
and  a  half  per  cent  of  the  carbonate. 
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These  facts  are  mentioned  in  this  connection,  for  the  purpose 
of  showing  more  clearly  the  lithological  contrast  between  the 
Coal-measure  rocks  and  those  beneath  them,  in  addition  to  the 
well  known  facts  of  their  unconformabilitj,  and  their  natural 
paleontological  differences. 

Circumstances  other  than  those  suggested  by  geological  fea- 
tures to  be  examined,  rendered  it  desirable  that  the  resumption 
of  the  state  geological  work  should  commence  in  the  south- 
western part,  so  that  no  op{)ortunit7  has  yet  presented  itself  to 
make  a  complete  examination  of  the  full  series  of  Lower  Coal- 
measure  strata,  since  this  series  does  not  appear  at  all  in  that 
part  of  the  State,  because  the  streams  there  have  not  eroded 
their  valleys  down  to  it  through  the  upper  series.  This  remark 
holds  true  of  all  that  region  composed  of  the  counties  of  Deca- 
tur, Binggold,  Taylor,  Page,  Fremont,  Mills,  Pottawatamie, 
Montgomery,  Cass,  Adams,  Adair,  Union  and  Clarke.  The 
greater  part  of  last  season's  labors  were  expended  in  these,  and 
other  counties  nearer  the  DesMoines  river,  and  it  is  to  this  re- 
gion almost  exclusively  that  the  following  remarks  upon  the 
Upper  Coal-measures  are  intended  to  apply.  The  Upper  Coal- 
measure  rocks  are  also  known  to  be  largely  developed  in  the 
counties  of  Appanoose,  Warren  and  Madison,  and  in  taese  coun- 
ties, along  the  Chariton,  South,  Middle  and  North  rivers  they 
are  seen  to  rest  on  those  of  the  lower  series,  the  trend  of  the 
eastern  border  of  the  upper  series  passing  through  the  last 
named  and  intervening  counties,  in  a  direction  coinciding  very 
nearly  with  the  general  course  of  the  DesMoines  river. 

Although  the  Lower  Coal-measures  of  Iowa  have  not  been 
fully  examined,  yet  a  number  of  interesting  &ct8  have  been  col- 
lected concerning  them  by  numerous  visits  to  different  localities. 
It  has  been  sati^u^torily  ascertained  that  the  lower  series  alone 
exists  to  the  north waru  and  eastward  of  the  DesMoines  river, 
the  upper  series  lying  to  the  southward  and  westward  of  it,  but 
not  extending  so  far  as  to  its  immediate  vicinity.  No  definite 
knowledge  of  the  entire  thickness  of  the  lower  series  has  yet 
been  obtained,  but  from  data  thus  far  collected  it  is  not  thought 
to  average  more  than  one  hundred  and  fifty  feet,  but  in  some 
localities  it  is  known  to  be  much  more,  probably  from  local 
thickening  of  the  strata. 

Thus  in  Hardin  county  a  section  has  been  measured  which 
reaches  two  hundred  feet  in  thickness,  and  the  presumption  is 
strong  that  this  does  not  represent  the  full  series.  The  upper 
half  of  this  section  is  a  coarse  ferruginous  sandstone  resting  utoq 
a  four-foot  bed  of  coal,  all  of  which,  with  a  part  of  the  unaer- 
lying  fire-clay  is  seen  exposed  upon  the  bank  of  the  Iowa  river. 
The  lower  half  is  taken  from  a  boring  at  the  same  locality  which, 
according  to  the  statement  of  the  manager  and  the  appearance 
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of  the  material  brought  up,  consists  principally  of  bluish  clayey 
shale.  This  boring  was  undertaken  with  the  hope  of  finding  a 
lower  bed  of  coal,  but  was  abandoned  upon  reaching  the  lime- 
stone. A  remarkable  fact  in  relation  to  tnis  section,  is  the  exist- 
ence of  the  well  defined  border  of  the  coal-field  within  two 
miles  to  the  northeastward,  where  the  Subcarboniferous  lime- 
stone is  seen  well  exposed.  No  satisfactory  evidence  of  a  dis- 
turbance of  the  strata  could  be  discovered  in  the  vicinity,  and  the 
bed  of  the  Iowa  river  is  the  deepest  point  to  which  recent  ero- 
sion has  reached. 

From  these,  and  other  similar  facts  collected  along  the  border 
of  the  coal-field,  it  seems  evident  that  the  commencement  of  the 
Coal-measure  epoch  in  Iowa  found  the  then  existing  sur&ce, 
whether  of  Subcarboniferous  or  Devonian  rocks,  very  generally 
uneven  by  erosion ;  and  not  in  consequence  of  any  disturbance 
of  the  strata  except  the  comparatively  slight  subsidence  which 
caused  the  general  unconformability  liefore  referred  to.  Instan- 
ces of  local  accumulation  of  sandstone  strata  similar  to  that  in 
Hardin  county  are  not  uncommon  in  the  lower  Coal-measures: 
those  seen  at  Ked  Bock  in  Marion  county,  and  below  Ottumwa 
in  Wapello  ciounty  being  of  the  same  general  character,  and 
probably  cotemporaneous  deposits.  These,  and  other  irregular 
stratigraphical  features  in  the  series,  will  render  its  full  elucida- 
tion a  matter  of  some  difficulty  compared  with  similar  labor  in 
the  upper  series,  which  is  composed  to  a  large  extent  of  lime- 
stones, and  its  horizons  consequently  more  definite  and  exten- 
ded. The  lower  series  also,  consisting  as  it  does  principally  of 
friable  sandstones  and  shales,  presents  comparatively  few  natu- 
ral exposures  of  its  strata,  even  where  the  drift  material  is  not 
deep,  and  thus  renders  the  topography  of  the  region  which  it 
occupies  readily  distinguishable  by  the  eye  from  that  occupied 
bv  the  upper  series.  It  sems  to  be  a  well  settled  fact  that  nearly 
all  the  cosu  beds  of  the  state  belong  to  the  lower  series,  the  best 
beds  being  found  in  the  lower  part ;  and  that  this  series  alone 
can  be  properly  designated  as  the  productive  Coal-measures  of 
Iowa,  since  the  upper  series  is  now  understood  to  contain  but  one 
bed  of  coal,  the  maximum  thickness  of  which  is  only  twenty 
inches. 

Thus  much  by  way  of  presenting  the  lithological  contrast  be- 
tween the  upper  and  lower  Coal-measures  as  herein  designated. 

The  most  complete  section  found  in  all  that  region  comprising 
the  fifteen  or  sixteen  counties  before  named,  and  perhaps  the 
most  complete  one  of  the  rocks  of  that  age  to  be  found  m  that 
state,  was  measured  on  the  left  valley-slope  of  Middle  river,  in 
the  vicinity  of  Winterset,  the  county  seat  of  Madison  county. 
The  strata  of  this  section  which  are  referred  to  the  upper  series^ 
reach  a  thickness  of  one  hundred  and  eighty  feet,  and  are  seen 
▲m.  Joub.  Sgi.— Second  Ssbixi,  Vol.  XLIV,  No.  180.— Jult,  1867. 
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restiDg  upon  a  bed  of  bluifih,  shalj,  impure  limestone  which  \a 
referred  to  the  lower  series. 

Twelve  miles  to  the  northward,  the  last  named  bed  is  recog- 
nized upon  a  branch  of  North  river,  with  other  beds  below  it^ 
which  are  added  to  the  former^  and  the  -whole  designated  as 
the  Madison  county  section.  It  is  numbered  from  the  top  down- 
ward. 

Maditon  County  Section. 
urna  ooAL-XBABDRn. 
No.  1.    Thin  bedded  yellowigh  limestone,        -        -        -        1    ft 

No.  2.    Light  bluish  marlite, 4    " 

No.  3.     Gray,  massiye  limeetone  with  doll  fracture,  •        -        6    ** 
No.  4.    Gray,  regularly  bedded  limestone  with  conchoidal 

fracture, 12    ** 

No.  5.    Black,  laminated,  carbonaceous  shale,  -        •        2    ^ 

No.  6.     Gray  limestone  with  marly  partings  like  No.  4,    -      34    ^* 

No.  1.    Black  shale  like  No.  5, 2^  << 

No.  8.    Regularly  bedded  gray  limestone  with  many  cherty 

layers, 16** 

No.  9.    Compact  limestone  with  concretionary  structure,  -        2    " 
No.  10.  Limestone  of  varying  quality — ^in  some  parts  silice- 
ous and  some  of  the  interstitial  material  micaceous 

and  finely  arenaceous, 16J  ** 

No.  11.  Impure  coal, i" 

No.  12.  Light  blue  marlite, 2    «« 

No.  18.  Bluish,  concretionary  limestone,  breaking  readily 

into  small  fragments, 5    ** 

No.  14.  Bluish  and  reddish  clays, 6    " 

No.  15.  Sandy,  micaceous  shale,  with  fine  grained  micaceous 

sandstone  in  thin  layers  of  bluish  and  greenish  colors,  71    *^ 

LOWSa  OOAL-KSASDKn. 

No.  16.  Bluish,  shaly,  impure  limestone,  .        .        .        2    ^ 

No.  17.  Bluish  clayey  shale, IS    « 

No.  18.  Coal, 2i  •* 

Total,         ma. 

It  is  considered  probable  that  the  members  of  the  above  sec- 
tion from  No.  18  to  No.  18  inolusiye  are  equivalent  to  portions 
of  the  "  Middle  Coal-measures "  of  Prof,  swallow  in  Missouri, 
where  the  rocks  of  the  whole  epoch  are  more  largely  developed 
than  in  Iowa;  but  so  &r  as  these  rocks  of  our  own  state  have 
been  investigated,  they  do  not  seem  to  warrant  any  other  subdi- 
visions than  those  here  designated  as  the  upper  and  lower  series. 
The  considerations,  however,  which  have  led  to  this  subdivision 
are  based  principally  upon  lithological  grounds,  the  result  of  ob- 
servation in  Iowa  alone,  and  should  future  paleontological  in- 
vestigations suggest  a  change  in  this  respect  it  will  of  course  be 
made. 
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No  fossils  were  found  in  Nos.  14  and  15,  yet  they  are  known 
to  have  a  wide  geographieal  range.  No.  13  seems  to  be  some* 
what  local  in  its  extent,  not  having  been  recognized  outside  the 
limits  of  Madison  county.  It  contains  numerous  fossils,  all  of 
which  seem  to  be  somewnat  dwarfed  in  size,  two  or  three  of  the 
species  not  having  been  found  in  any  other  bed.  No  lamelli* 
branchiates  were  found  in  it,  nor  in  any  of  the  beds  beneath  it, 
yet  it  is  not  improbable  that  they  exist  in  both.  Its  fossils  seem 
to  be  confined  principally  to  gasteropods  and  to  the  spiriferoid 
and  terebratuloid  brachiopods.  In  the  extreme  southwestern 
comer  of  the  county  several  feet  of  sandstone  were  found  rest* 
ing  upon  this  bed,  which  is  not  seen  at  all  where  the  section  was 
measured.  Thus  it  seems  that  both  this  sandstone,  and  No.  18 
thin  out  in  certain  directions,  but  no  indications  of  a  true  un- 
conformability  have  been  observed.  No.  11  is  a  carbonaceous 
band,  also  of  limited  extent,  not  having  been  recognized  outside 
the  limits  of  the  county. 

The  beds  occurring  between  No.  7  and  No.  11,  as  well  as  their 
equivalents  elsewhere,  are  much  more  fossiliferous  than  other 
portions  of  the  section.  A  widely  extended  carbo-argillaceous 
horizon  is  comprised  within  the  vertical  limits  of  these  few  beds, 
embracing  the  only  bed  of  coal  of  the  upper  series,  and  also  a 
number  of  associated  strata  which  have  resulted  from  the  deposi* 
tion  of  material  that  once  formed  a  congenial  habitat  for  lamelli- 
branchiates  and  gasteropods  in  addition  to  the  prevailing  species 
of  brachiopods.  The  two  former  classes  of  moUusks  are  much 
less  numerous  in  all  the  other  strata,  and  in  the  more  clearly 
calcareous  beds  wherever  found,  the  lamellibranchiates  are  com- 
paratively rare  and  appear  to  be  confined  to  the  Anatinidad. 
The  six  or  seven  upper  members,  except  the  carbonaceous  beds, 
are  principally  calcareous,  and  contain  few  other  than  the  more 
common  upper  Coal-measure  species,  being  largely  confined  to 
the  brachiopods. 

The  county  of  Madison  contains  extensive  and  very  fine  ex- 
posures of  the  rocks  of  the  preceding  section,  but  so  rapidly 
ao  the  six  or  seven  upper  members  disappear  in  all  directions 
from  its  center  that  they  have  not  been  recognized  outside  of 
its  limits,  except  perhaps  to  the  southeastward  a  short  distance. 
Therefore  these  beds  may  be  regarded  as  the  most  recent  of  the 
paleozoic  rocks  now  known  in  the  state.  The  only  probable  ex- 
ceptions to  this,  are  the  gypsum  beds  of  Fort  Dodge,  the  age  of 
wnich  is  not  yet  known ;  and  a  coarse-grained,  friable,  ferrugi- 
nous sandstone,  to  which  I  have  given  the  provisional  name  of 
Nishnabotany  sandstone.  The  latter  is  found  at  numerous  points 
in  the  region  of  the  East  Nishnabotany  river,  sometimes  reach- 
ing a  thickness  of  more  than  thirty  feet,  and  extends  down  to 
within  thirty  miles  of  the  Missouri  state  line.    It  has  not  been 
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fallj  investigated,  but  is  known  to  lie  unconformably  upon  the 
upper  Goal-measure  roeks  of  that  region,  and  is  suspected  to  be 
a  part  of  the  Bakota  grou^  of  Cretaceous  rocks,  and  therefore 
of  Mesozoic  age. 

The  disappearance  of  the  upper  m^inbers  of  the  Madison 
county  section  is  of  course  most  rapid  to  the  eastward  and  north' 
ward,  because  the  drainage,  as  well  as  the  borders  of  the  forma- 
tion are  in  those  directions.  They  are  all  found  exposed  on 
Clanton's  fork  of  Middle  river,  as  far  southward  as  the  village 
of  Peru,  but  the  next  exposure  of  rocks  to  the  southward  is  on 
the  Missouri  river  water-shed,  and  belongs  to  the  carbo-argilla- 
oeous  horizon  before  referred  to;  but  its  bed  of  coal  does  not 
appear  so  far  eastward.  This  is  the  most  northerly  exposure  of 
rocks  on  Grand  river,  and  is  ten  miles  from  the  one  last  men- 
tioned, and  five  miles  eastward  from  Afton,  the  county  seat  of 
Union  county.  Fossils  are  numerous  here  in  the  thin  calcare* 
ous  bands  between  the  layers  of  carbonaceous  and  ar^Uaceous 
■hales ;  lamellibranehiates  and  gasteropods  predominating.  Al- 
though a  hundred  miles  eastward  from  Nebraska  City,  it  is  un^ 
mistakably  of  the  same  horizon  as  division  '*  C  "  of  rrof.  Mar*- 
cou's  section  there  (loc.  cit.)^  as  shown  bv  the  identity  and  associ- 
ation of  fossils  at  both  localities,  as  well  as  by  their  stratigraph- 
ical  relations.*  Following  down  Grand  river  the  stream  is 
found  to  have  a  fall  amounting  to  a  little  more  than  the  general 
dip  of  the  strata,  and  consequently  makes  its  exit  from  the  state 
with  its  bed  in  the  representative  of  No.  15  of  the  Madison 
county  section.  Immediately  westward  from  Winterset  the  up- 
per beds  also  disappear,  but  somewhat  less  rapidly.  The  first 
good  exposure  in  that  direction,  after  leaving  Middle  river  at 
the  west  line  of  Madison  county,  is  on  the  Sast  Nishnabotany 
river,  some  for£y  miles  distant;  yet  so  simple  is  the  geology  of 
this  region  that  no  hesitation  is  felt  in  referring  the  strata  there 
to  about  the  horizon  of  Nos.  8,  9  and  10  of  the  preceding  sec- 
tion, particularly  since  that  view  is  corroborated  by  observations 
on  intervening  ground  to  the  southward.    The  next  important 

^  Of  the  8uoty*<Jiree  speetes  described  and  identified  frem  division  **  0  "  of  Prof. 
]|arco.u*8  section  nt  Nebraska  City  by  Dr.  GeiniU.  twenty-Biz  are  lan^ellibrandiiates, 
and  thirteen  are  easteropods,  which  two  classes  of  Mollusks  contain  the  typee 
which  are  principally  relied  npon  by  those  gentlemen  to  prove  the  Permian  a^  of 
the  recks  at  Nebraska  Oity«  I  regret  that  I  cannot  faXlj  agree  with  Dr.  Oeiniti  in 
his  identifk»tlon  of  genera  and  species,  yet  I  havje  been  able  to  distinguish  of 
those  described  and  identified  by  him  from  that  division,  twenty  species  of  thoee 
lamellibranehiates,  and  nearly  half  of  those  gasteropods,  in  the  above  named  beds 
on  Grand  river ;  which  beds  are  certainly  not  above  the  middle  of  the  upper  Coal- 
measure  series  as  developed  near  the  middle  of  the  state..  I  moreover  find  that 
those  lamelUbrandiiiates  and  gasteropods  with  other  8pecies,icharacterize  the  horixon 
before  referred  to ;  t^e  import  of  which  is  conceived  to  be  that  when  they  lived, 
they  found  there  a  congenial  Jiabitat,  and  not  that  the  Permiao  period  then  and 
Ihere  oommenced. 
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exposure  in  that  direction  is  near  Orescent  City,  a  few  miles 
above  Council  BlufSs,  and  is  referred  to  about  the  horizon  of 
No.  IS  of  the  same  section.  Thus  it  will  be  seen  that  the  line 
of  strike  is  practically  east  and  west  between  Madison  county 
and  the  Missouri  river. 

It  was  remarked  that  the  fall  of  Grand  river  is  a  little  greater 
than  the  southerly  dip  of  the  strata  over  which  it  passes,  so 
that  one  finds  lower  beds  exposed  as  he  goes  down  the  stream. 
This  would  be  expected  from  the  fact  that  the  stream  bears  a 
little  to  the  eastward,  obliauely  across  a  slight  westerly  as  well 
jas  southerly  dSfp ;  but  the  jfall  of  all  those  streams  between  that, 
and  the  Nishnabotany  river,  is  almost  exactly  coincident  with 
the  dip  of  the  strata,  wherever  they  have  cut  their  vallevs 
througn  the  heavy  drift  deposit  This  is  clearly  seen  along  the 
Nodaway  river,  where  the  bed  of  coal  of  the  horizon  before  refer- 
red to,  reaches  its  greatest  development,  and  is  found  a  little 
jabove  the  water  at  mtervals,  from  the  northern  part  of  Adams 
county,  to  a  point  a  few  miles  within  the  state  of  Missouri. 
The  impure  limestones  associated  with  the  coal  bed,  along  the 
course  of  this  river  and  its  branches  contain,  both  above  and  be- 
low the  coal,  but  more  especially  below  it,  very  man^  species  of 
fossils  identical  with  those  at  the  locality  on  Grand  nver  just  re- 
ferred to,  and  also  with  those  at  Nebraska  City,  which  Dr.  Gteinitz 
and  Prof  Marcou  refer  to  the  Permian  period,  (loc.  cit.) 

No  other  rocks  except  those  of  this  horizon  appear  along  the 
Nodaway,  but  the  Tarkeo  has  bared  the  equivalent  of  No.  16 
'.of  the  previous  section,  in  the  northern  part  of  Page  county,  as 
has  also  the  East  Nishnabotany,  in  Montgomery  county.  The 
lower  part  of  the  carbo-argillaceous  horizon  is  occasionally  seen 
in  the  valley  slopes  of  those  two  streams,  but  its  bed  of  coal  is 
not  seen  west  of  the  Nodaway,  until  the  blufb  of  the  Missouri 
river  are  reached  in  the  northwestern  part  of  Fremont  county, 
at  the  locality  before  mentioned,  where  the  coal  has  diminished 
in  thickness  to  six  inches.  The  same  bed  of  coal  also  dimin- 
ishes in  thickness  as  one  goes  down  the  Nodaway,  being  found 
only  ten  inches  thick  just  within  the  state  of  Missouri ;  and  to 
the  eastward  it  thins  out  entirely  before  reaching  Grand,  or 
Middle  river. 

The  following  section  was  measured  in  Fremont  county  at  the 
base  of  the  blufb,  twdve  miles  northeastward  fix>m  Nebraska 
City.  It  is  numbered  from  the  top  downward  and  designated 
»B  the 

jnremoni  County  Section. 

No.  1.  Thin  bedded  yellowish  limestone,      -        -        -  4^  ft. 

No.  2.  Marly  and  carboDaoeoui  shales,         -        -        -  *l     ^ 

No.  8.  Impure  coal, i** 

No.  4.  Light  bluish  fire  clay  with  fossil  grasses  I   -        -  2    <* 
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No.  ^.  GompAct  bluish  limestone  with  ehaly  paTti&gs,  -  4  ft 
No.  6.  Ydiowish  and  bluish  marlites,  -  -  -  •  6  ** 
No.  7.    Graj  limestone  with  small  concretions,       -        -        4    '* 

No.  8.    Unexposed, «    ** 

No.  9.     Compact  gray  limestone, 1^  ** 

No.  10.  Liffht  jelbw  indurated  marl,  ....  4  « 
No.  11.  Yellowish  siliceous  limestone  with  flinty  masses,  -  2^  ** 
No.  12.  Yellowish  earthy  shale  with  concretionary  layers  of 

limestone, 8" 

No.  18.  Compact,  gray  limestone,  -        -        -        -        1    " 

No.  14.  Yellowish  earthy  shale, 2    *" 

No.  16.  Heavy  bedded  limestone, with  dull  fracture,  •      -       8    •* 

No.  16.  Bluish  shale, i  •• 

No.  17.  Soft,  yellowish  siliceous  stone,  crowded  with  Fmulina,  l|  ** 
No.  18.  Massive,  ligrht  gray  limestone  with  dull  fracture,  16  " 
No.  19.  Bluish  mariite  wiUi  9  inch  band  of  limestone,  -  4(  *^ 
No.  20.  Compact  bluish  limestone  with  small  concretiona,        2    ^ 

No.  21.  Bluish  marlite, 4    *" 

No.  22.  Bluish,  thin-bedded,  fine-grained,  micaceous  sandstone,  1^  *^ 


Total,  81 


ti 


The  localities  of  the  two  sections  here  given  are  nearly  one 
hundred  miles  apart,  yet  their  equivalencies  are  very  satisfacto- 
rily determined.  No.  22  of  the  Fremont  county  section  is  re- 
Skrded  as  equivalent  with  No.  16  of  the  preceding  one;  and 
e  remainder  of  the  Fremont  county  section,  as  equivalent 
with  that  portion  of  the  preceding  one  between  the  lower  por- 
tion of  No.  6,  and  the  top  of  No.  15.  No.  7  of  the  Madison 
county  section  is  regarded  as  equivalent  with  Nos.  2  and  3  of 
thai  of  Fremont  county,  both  belonging  to  the  carbo-areillace- 
0U8  horizon  before  described.  Beneath  this  horizon,  ana  more 
or  less  associated  with  it,  there  is  quite  a  definite  Fasulina  hori- 
zon, which  forms  a  conspicuous  stratigraphical  feature  in  the 
southwestern  counties,  but  since  these  fossils  range  through  the 
entire  upper  series  they  cannot  always  be  relied  upon  for  strati- 
graphical  determinations.  It  is  quite  otherwise,  however,  with 
tne  horizon  first  named,  for  we  are  able  to  recognize  this,  with 
more  or  less  certainty  all  over  the  region  in  question,  both  by  its 
bed  of  coal,  or  carbonaceous  character  where  that  does  not  exisl^ 
and  also  by  its  peculiar  paleontological  features. 

The  subject  may  be  briefly  summed  up  thus : 

1.  Besides  the  usual  paleontological  and  lithological  differen- 
ces between  the  Coal-measure  rocks  and  those  beneath  them, 
there  seems  to  be  in  Iowa  almost  an  entire  absence  of  magne- 
sia in  the  former  rocks,  while  it  prevails  so  largely  in  those  of 
older  date. 

2.  The  lower  Coal-measures  contain  nearly  all  the  coal  of  the 
state,  and  are  composed  principally  of  sandstones  and  shales. 
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8.  The  lower  Coal-measures  alone  are  found  along  the  Des- 
Moines  river,  and  to  the  northward  and  eastward  of  it. 

4  The  upper  Coal-measures  lie  wholly  to  the  southward  and 
westward  of  that  river,  the  receding  borders  of  that  formation 
Testing  conformably  upon  the  lower  series.  Consequently  the 
itK^  of  the  upper  senes  do  not  reach  the  border  of  the  Coal- 
field, nor  do  they  ever  lap  upon  the  rocks  of  older  date  than  the 
lower  Coal-measures,  as  they  are  supposed  to  do  in  Illinois. 

6.  The  region  more  particularly  described  in  this  article  is 
oomprised  within  that  portion  of  the  three  southern  tiers  of 
ooonties  lying  between  the  Missouri  river,  and  a  line  running 
8oatbwar#  from  the  city  of  BesMoines. 

6.  The  rocks  of  this  region  belong  principally  to  the  upper 
Ooal-measures,  which  are  seen  resting  upon  the  lower  Coal- 
measores  at  the  eastern  border. 

7.  A  few  beds  of  the  upper  series  thin  out,  but  no  true  un* 
oonformability  is  recognized. 

8.  The  upper  series  is  believed  to  contain  but  one  bed  of  coal, 
properly  spiking,  the  maximum  thickness  of  which  is  twenty 
iDcnes,  ana  its  greatest  development  along  the  Nodaway  river. 

9.  The  stratigraphy  of  the  whole  region  is  very  simple,  the 
line  of  strike  being  practically  east  and  west,  and  the  dip,  to 
the  southward  nearly  coincident  with  the  fall  of  the  streams. 

10.  The  highest  raleozoic  beds  are  to  be  found  in  Madison 
ooanty  and  belong  to  the  upper  Coal-measures. 

11.  The  lowest  Deds  exposed  along  the  Missouri  river,  or  upon 
its  water-shed  within  the  region  herein  described,  belong  also  to 
the  upper  Coal-measures  as  designated  on  the  previous  pages. 

12.  No  Subcarboniferous  rocl^  are  found  westward  mm  the 
immediate  vicinity  of  the  DesMoines  river. 

IS.  There  is  a  definite  carbo-argillaoeous  horizon  recognized 
over  the  greater  part  of  this  region  which  is  characteri^  bv 
the  bed  of  coal  before  referred  to,  and  in  the  strata  of  which 
lamellibranchiates  and  gasteropods  prevail,  and  sometimes  pre- 
dominate. 

14.  Above  this  horizon  as  well  as  below  it,  characteristic  upper 
Ooal-measure  brachiopods,  and  other  fossils  prevail. 

15.  Below  this  horizon  the  rocks  increase  in  thickness  and 
calcareous  character  from  east  to  west,  and  probably  also  to  the 
Boathward. 

16.  Nishnabotany  sandstone  occurs  in  the  counties  of  Mills, 
Montgomery,  Cass  and  Pottowatamie.  It  lies  unconformaUy 
upon  the  upper  Coal-measure  rocks,  and  is  supposed  to  be  of 
Cretaceous  age. 

Iowa  City,  Iow«»  Utank  87th,  1867. 
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Abt.  hi.— Notes  on  the  Qeohgy  of  Kansas  ,^  by  F.  V.  Haydbk. 

Pebhaps  few  portions  of  the  globe  of  the  same  size  have  fur- 
nished more  fistcts  and  collections  of  interest  to  scientifiq  men, 
both  in  Geology  and  Paleontology,  than  those  drained  by  the  Mis- 
souri river  and  its  tributaries.  Since  1858  the  greater  part  of  my 
time  has  been  devoted  to  the  development  of  the  geology  and 
natural  history  of  this  great  region.  During  that  period  I  have 
personally  examined  the  greater  part  of  the  territories  of  Kansas, 
of  Nebraska,  Dakota,  Montana,  Idaho  and  Colorado,  and  it  is  but 
natural  that  I  should  read  with  great  care  and  interdit  a  publi- 
cation on  the  geology  of  any  portion  of  that  country  emanating 
from  any  other  source.  It  was  on  this  account  that  an  official 
report  on  the  Geology  of  Elansas  by  Prof.  Swallow  was  hailed 
with  pleasure.  In  the  summer  of  1858  Mr.  Meek  and  the  wri- 
ter made  a  careful  examination  of  a  large  portion  of  Kansas 
from  Leavenworth  City  westward  to  Smoky  Hill,  and  the  results 
of  that  exploration  were  published  in  the  Proceedings  of  the 
Academy  of  Natural  Sciences  at  Philadelphia,  Jan.  1859.  In 
'  that  paper  opinions  were  advanced  in  regard  to  the  relations  of 
the  rermian  to  the  Carboniferous  rocks  wnich  were  accepted  by 
most  of  the  geologists  in  this  country  and  in  Europe.  In  the 
report  of  Pro£  Swallow,  however,  opinions  have  been  expressed 
on  some  points  opposite  to  those  in  the  paper  above  referred  to, 
and  it  is  the  object  of  this  article  to  pass  these  opinions  under 
review.  Mr.  Meek  has  furnished  some  carefully  prepared  notes 
which  form  the  substance  of  this  article. 

Although  Prof.  Swallow  acknowledges  (p.  48)  that  these  Per- 
mian strata  (his  Lower  Permian)  graduate  into,  and  are  so 
nearly  conformable  to,  the  Coal-measures  below,  that  "  no  want 
of  oonformability  can  be  detected  by  examining  any  one  local- 
ity, though  the  line  of  junction  be  traced  a  long  distance;" 
^^  Yet,"  he  continues,  '^  when  sections  are  made  across  the  line 
of  junction  at  distant  points,  it  becomes  evident  that  there  is  a 
striking  non-conformability.  When  the  sections  made  across 
this  line  on  the  Kansas,  at  Manhattan  and  above,  are  compared 
with  those  on  the  Blue,  though  separated  by  several  miles,  there 
is  no  difficulty  in  identifj^ing  all  the  important  strata  in  one  with 
those  of  the  others ;  and  wnen  these  sections  are  compared  with 
those  at  Mill  Creek,  some  25  miles  east,  and  with  those  on  the 
Cottonwood,  60  miles  south  from  Manhattan,  the  prominent 
beds  are  easily  identified  down  to  the  lowest  of  the  Permian, 
No.  84  of  the  above  section ;  but  Nos.  85-95  from  the  section 
near  Manhattan  are  not  foun4  when  No.  84  rests  directly  down 

*  Prelimmarj  Report  of  the  Geological  Surrej  of  Eansas.    Bj  G.  C.  Swallow, 
State  Ge^^t    Printed  at  Lawrence,  Kanias,  1866. 


Digitized  by 


Google 


F.  F.  Hayden  on  the  Geology  of  Kansas*  93 

upon  the  FusuLina  shales."  Now  the  facts  here  mentioned,  even 
if  we  admit  that  the  very  same  beds  have  not  been  mistaken  for 
others,  or  the  contrary,  from  a  change  in  their  lithological  char* 
acters  at  different  localities,  do  not  establish  non-conformability 
as  that  term  is  used  by  geologists.  As  properly  used  in  geology, 
the  word  unconformable  is  applied  to  two  or  more  beds  or  sets 
of  strata,  resting  one  upon  another,  and  dipping  at  different 
angles  or  in  different  directions  in  consequence  of  the  older 
beds'  being  tilted  from  their  horizontal  condition  previously 
to  the  deposition  of  the  later  ones.  Such  disturbances  or  want 
of  conformity  in  the  planes  of  strata,  are  usuallv  accompanied 
by  differences  in  the  groups  of  fossils  above  and  oelow  the  line 
of  non-conformity,  and  thus  indicate  a  considerable  change  of 
physical  conditions,  as  well  as  the  lapses  of  long  periods  of  time, 
between  the  deposition  of  the  discordant  strata;  and  hence  are 
usually  admitted  as  marking  the  close  of  one  period  and  the  in- 
troduction of  another.  The  mere  thinning  out  in  some  given 
direction  of  particular  beds  and  thickening  of  others,  however, 
may  occur  in  any  part  of  the  same  formation  without  indicating 
any  such  disturbances,  lapse  of  time,  or  changes  of  physical  con- 
ditions between  the  deposition  of  the  beds  above  and  below  the 
horizon  of  the  locally  absent  strata.  Every  one  who  has  studied 
our  western  Goal-measures  attentively,  must  be  aware  that  noth- 
ing is  more  common  than  the  thinning  out  of  particular  beds  of 
considerable  thickness,  sometimes  even  between  no  very  distantly 
separated  localities.  Lesquereux  has  shown  this  to  be  the  case 
at  various  horizons  in  the  Coal-measures  of  Kentucky,  Illinois 
and  other  western  States,  as  well  as  Pennsylvania.  For  instance, 
in  speaking  of  Coals  No.  IB,  and  IC  (m.  Eeport,  i,  p.  216),  he 
says  they  are  usually  separated  by  55  feet  of  strata,  but  *^  from 
the  absence  of  the  strata  separating  these  beds  of  coal,  they 
sometimes  come  in  contact,  forming  a  single  bank."  Again,  on 
page  218  of  the  same  report  in  speaking  of  the  divisions  of  bed 
fe  often  found  separated  by  a  thin  parting  of  clay,  he  mentions 
an  instance  of  this  parting,  which  is  sometimes  entirely  want- 
ing, swelling  out  from  a  mere  seam  so  as  to  form  a  bed  of  shale 
10  feet  in  thickness,  in  a  distance  of  only  800  yards.  Again 
(ib.,  p.  228),  in  speaking  of  the  Colchester  bed  (Coal  No.  8)  gen- 
erally separated  from  the  conglomerate,  or  mill-stone  grit,  by 
from  170  to  200  feet  of  strata,  including  coals,  IB,  IC  and  2, 
he  says  that,  '^  by  an  apparentlv  abnormal  deposition  of  the 
Coal-measures,  which  I  have  tried  to  explain  elsewhere,  the  Col- 
chester coal  almost  immediately  overlies  the  conglomerate  for- 
mation," thus  showing  from  170  to  200  feet  of  intervening  strata 
to  be  wanting  here. 

In  the  same  Beport,  he  has  shown,  that  in  tracing  the  Coal- 
measures  a  little  west  of  north  from  southeastern  Illinois  where 
Am.  Joub.  Soi.— Sbcokd  Sbribs,  Vol.  XLTV,  No.  180.— July,  1867. 
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this  whole  series  is  well  developed,  and  has  been  clearly  identi- 
fied by  him  from  its  fossil  plants  with  the  Coal-measures  of  Eu^ 
rope  as  well  as  with  the  varioos  members  of  the  same  formation 
in  Indiana,  Kentucky,  Ohio  and  Pennsylvania,  it  is  found  that 
almost  the  whole  of  the  series  below  the  horizon  of  the  "Anvil 
rock  "  six  or  seven  hundred  feet  in  thickness  of  the  Kentucky 
section,  has  thinned  out  and  disappeared  at  the  northern  margin 
of  the  Illinois  Coal-field,  so  as  to  leave  the  Upper  Coal-measures, 
and  some  portions  of  the  Lower  resting  directly  down  upon  Silu- 
rian rocks.  Facts  like  the  latter  are  evidently  to  be  accounted 
for,  either  by  supposing  the  northern  part  of  the  state  to  have 
been  more  elevated  than  the  southern  at  the  commencement  of 
the  coal  epoch,  and  that  as  the  whole  area  became  gradually 
more  and  more  depressed,  the  marshes,  or  whatever  conditions 
gave  origin  to  the  coal,  extended  farther  and  farther  northward 
with  the  formation  of  each  successive  bed ;  or  that  the  southern 
districts  sank  more  rapidly  than  the  northern,  and  consequently 
received  several  successive  beds  that  did  not  extend  far  north- 
ward in  consequence  of  the  greater  elevation  of  that  region  at 
this  period  of  tneir  deposition.  More  local  instances,  however, 
like  those  mentioned  by  Prof.  Swallow,  of  the  thinning  out  of 
particular  beds  are  evidently  to  be  accounted  for  hj  the  erosion 
of  one  or  several  beds  in  places,  before  the  deposition  of  others 
upon  them.  Prof.  Lesley  mentions  an  instance  of  this  kind  in 
the  Lower  Coal-measures  of  Cannelton,  la.  (see  Owen's  Indiana 
Report,  p.  845),  where  a  bed  of  shale  46  feet  in  thickness  thins 
out  and  entirely  disappears  in  a  distance  of  two  miles,  so  as  to 
bring  directly  down,  upon  a  bed  of  coal,  a  stratum  of  sandstone, 
separated  from  it  at  another  locality  so  near  by  the  whole  thick- 
ness of  shale  just  mentioned.  These  local  erosions  of  one  or 
more  beds  previous  to  the  deposition  of  others  have  occurred  in 
various  formations,  but  more  particularly  in  the  Coal-measures. 
On  this  subject  Lesquereux  says  (note,  p.  211,  111.  Report,  i), 
"  local  erosions  at  any  part  of  the  thickness  of  the  Coal-meas- 
ures are  of  frequent  occurrence."  When  we  consider  the  con- 
ditions  under  which  the  Coal-measures  were  probably  formed, 
the  wonder  is  that  such  facts  are  not  more  common  than  the 
contrary.  Hence  we  should  be  very  cautious  in  viewing  them 
as  evidences  of  a  break  in  the  series,  such  as  marks  the  close  of 
one  condition  of  things,  and  the  introduction  of  a  new  epoch. 

But  we  will  now  turn  to  the  groups  of  fossils  found  m  these 
so-called  Lower  Permian  rocks,  and  see  how  far  they  sustain  the 
opinion  that  there  was  a  physical  break  of  the  importance  claimed, 
separating  them  from  the  Upper  Coal-measures.  As  Prof.  Swal- 
low, with  few  exceptions,  mentions  in  the  Report  under  review 
only  by  their  generic  or  class  names  the  fossils  found  in  the 
rocks  under  consideration,  we  have  to  refer  to  his  papers  pub- 
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lished  in  the  Transactions  of  the  St.  Louis  Academy  of  Sciences 
in  1858,  and  in  the  Am.  Jour.  Sci.,  vol.  xxvi,  p.  182,  of  the  same 
year,  for  his  views  in  regard  to  their  specific  relations.  In 
these  papers  he  shows  by  a  tabular  arrangement  the  range  in 
the  various  rocks  of  each  species  mentioned,  as  he  understood 
them.  In  these  lists  he  enumerates  about  70  species  of  Upper 
Coal-measure  and  Permian  fossils,  16  of  which  he  shows  to 
be  common  to  the  Upper  Coal-measures  and  his  Lower  Permian, 
and  two  to  the  latter  and  the  Upper  Permian. 

The  following  well  known,  and,  with  one  or  two  exceptions, 
widely  distributed  species  of  our  western  Coal-measures,  are 
those  given  by  him  as  common  to  the  Lower  Permian  and  Up- 
per Coal-measures,  viz:  Productus  semireticuJatuSj  P.  Bogersi, 
P.  aequioostaius,  Sptrtfer  cameratitSy  S,  planoconveocus^  S,  pectin' 
iferaf  Chonetes  FUmingiij  Orlhisina  umbraculum*  0,  Missourien- 
eis,  BhynchoneUa  Osagensis^  Terebratula  f  svbtUita^  MyaUna  recta, 
M.  subquadratay  M.  Kansasensis,  AUorisma  Minnehaha,  and  Na- 
tiea  Pficei;  he  also  identifies  with  this  Maerocheilus  spiratus 
McCoy,  a  Subcarboniferous  species.  With  the  exception  of 
Spirifer  pecUnifera  Sowerby,  with  which  we  are  not  acquainted, 
and  MacrocheiliLS  spiratus,  we  know  all  of  these  common  Coal- 
measure  species  occur  abundantly  in  the  so-called  Lower  Per- 
mian of  £[ansas;  also  the  following  other  Coal-measure  species, 
viz.,  Aviculo'pecten  ocddenUdis  {Pecien  Cleavlandicus  of  Prof.  Swal- 
low's list),  Nautilus  ocddentaiis  Swallow  (afterward  described 
from  the  Coal-measures  of  Illinois  by  McChesney  under  another 
name),  Fusulina  cylindrica  in  great  numbers  (or  the  Coal-measure 
forms  generally  referred  to  that  species  in  the  west),  Chonetes 
mucronaia,  Productus  Calhounianus,  Euomphalus  rugosus  Hall 
(not  Sowerby),  a  small  Spirifer  often  referred  to  S.  Uneaius,  PhiU 
lipsia  Cliflonensis  Shumard,  and  others.  From  the  same  so- 
called  Lower  Permian  Prof.  Swallow  also  positively  identifies  10 
European  Permian  species,  and  some  5  or  6  others  with  doubt; 
also  with  doubt,  1  Subcarboniferous  species,  8  Triassic,  and  1 
Liassic  European  forms. 

We  may,  however,  well  question  the  accuracy  of  these  deter- 
minations, by  which  Carboniferous,  Permian,  Triassic  and  Lias- 
sic species  are  made  to  occur  together  in  the  same  beds,  espe- 
cially in  beds  known  to  contain  so  many  of  our  commonest 
Coal-measure  species,  and  four  genera,  i.  e.,  Pctalodus,  PhiUipsia, 
BeUerophon  and  Fusulina  not  known  in  the  Permian  of  Europe. 
Prof.  Swallow  says  in  regard  to  this  so-called  lower  Permian, 
that  the  appearance  at  this  point  of  numerous  new  fossils,  many 
of  which  are  well  known  Permian  types,  of  the  genera  Mo^ 
notis,  BakevdUa,  Schizodtis,  Pleurophorus,  Synochdia  and  Tham^ 

*  We  use  the  Dames  as  given  in  the  list.  OrthiHna  as  now  restricted  is  a  Sila- 
rian  genus,  and  the  Natica  is  a  NtUicopris, 
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nisciLs,  clearly  indicates  the  introduction  of  the  Permian  age* 
The  genus  Monotis,  however  (as  the  name  is  here  applied), 
also  occurs  far  below  the  horizon  where  he  would  mate  the 
line  of  separation, — hundreds  of  feet,  indeed  down  in  what  he 
includes  in  the  Coal-measures,  even  near  the  level  of  the  Mis- 
souri at  Leavenworth,  Kansas ;  it  is  also  now  known  to  occur 
in  Illinois  at  a  point  near  the  horizon  of  the  eleventh  Coal-bed, 
above  which  the  Coal-measures  are  well  marked.  All  the  other 
genera  mentioned,  and  most  of  the  very  same  species  likewise 
occur  in  the  admitted  Upper  Coal-measures  of  Kansas  and  the 
adjoining  states,  while  Pteurophorus  and  Schizodus  occur  in  the 
Subcarboniferous  rocks  of  Illinois.  Indeed  there  is  now  known 
a  species  of  PUurophorm  from  the  Keokuk  Limestone,  of  the 
Mountain  Limestone  series,  at  Warsaw,  Illinois,  as  nearly  like 
the  European  Permian,  P,  costatus,  as  any  known  form  in  Kan- 
sas rocks. 

From  all  these  facts,  we  think  the  evidence,  both  paleontolo- 
gical  and  stratigraphical,  bears  directly  against  the  idea  of  there 
being  a  proper  break  in  the  series  at  the  horizon  mentioned  by 
Prof.  Swallow,  much  less  "a  striking  non-conformity."  The 
very  fact  that  the  missing  strata,  the  absence  of  which  on  Mill 
creek  is  regarded  as  proving  a  break,  do  occur  in  their  proper 
place  on  Kansas  and  Blue  rivers,  only  25  miles  distant,  shows 
clearly  that  this  is  one  of  those  cases  of  the  erosion  of  particular 
beds  at  certain  localities,  previous  to  the  deposition  of  others,  so 
common  in  the  Coal-measures,  and  not  one  of  the  great  general 
disturbances  of  the  order  of  things,  such  as  produced  non-con- 
formity of  the  beds,  and  usually  accompaniea  the  introduction 
of  a  new  fauna.  Nor  should  any  great  weight  be  given  to  the 
general  lighter  color  of  the  beds  atove  the  supposed  break;  for 
every  one  knows  how  little  reliance  can  be  placed  on  mere  color 
and  other  lithological  characters  in  distinguishing  formations.* 
In  addition  to  this,  the  change  of  color  is  not  abrupt,  while 
lighter  and  darker  beds  continue  to  alternate  above  the  sap- 
posed  break,  and  to  a  less  extent  below  it 

All  the  evidence  sustains  the  opinion  expressed  by  Meek  and 
Hayden  in  1859  (Proc.  Acad.  Nat.  Sci.,  Jan.  1869),  that  there  is  in 
Kansas  an  unbroken  series  from  the  Coal-measures  to  the  top  of 
the  Permian  of  this  region ;  and  that  no  one  studying  these  rocks 
and  their  fossils,  without  any  previous  knowledge  of  the  classifi- 

*  It  may  be  of  some  interest  to  state  here,  that  the  matrix  coDtaining  soma  fos- 
sils recently  sent  to  the  Smithsonian  Institution  by  Mr.  E.  G.  Squier,  from  an  island 
in  Lake  l*itieaca,  Soath  America,  14,600  feet  above  the  sea,  and  now  being  studied 
by  Mr.  Meek,  could  not  be  distinguished,  lithologically,  from  some  of  the  Permian 
strata  of  I^jinsas,  and  the  Black  Hills  in  Nebraska.  And  yet  these  rocks  in  the  high 
Andes  have  been  referred  by  D'Orbigny  and  other  eminent  European  authorities  to 
tlie  Mountain  limestone.  The  fossils,  however,  fl-om  Lake  Titicaca,  agree  in  several 
iBstaflces  with  those  of  our  western  Coal-measures. 
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cations  adopted  in  the  old  world,  would  have  separated  the  Per- 
mian at  all  from  the  Coal*measures,  as  distinct  groups.  Starting 
far  down  in  the  Goal-measures  below  the  supposed  line  of  sepa- 
ration, we  have,  along  with  great  numbers  of  all  our  common 
Ooal-measure  forms,  an  occasional  Mcnotis  (so-called),  BakeveUia, 
PleurophoriLSy  Myaltna,  &c.,  that  might  apparently,  in  some  in- 
stances, be  even  identified  specifically  with  European  Permian 
species.  As  we  ascend  in  the  series,  we  find  that,  after  going 
some  distance  above  the  supposed  line  of  demarkation,  the  Car- 
boniferous species  gradually  begin  to  disappear,  and  the  Permian 
types  become  rather  more  common,  in  particular  beds,  until  we 
have  ascended  to  a  point  near  the  horizon  Prof.  Swallow  makes 
the  line  between  the  Upper  and  Lower  Permian,  when  we  find 
we  have  almost  completely  lost  sight  of  the  familiar  Carbonif- 
erous species,  a  few  of  which  had  continued  on  up  to  near  this 
Eoint,  and  see  scarcely  any  but  forms  such  as  in  Europe  would 
e  regarded  as  Permian  types.  There  is  no  physical  brefdc  here, 
however,  nor  abrupt  change  of  fossils.  Hence  Meek  and  Hay- 
den regarded  the  beds  below  the  horizon  down  so  far  as  to  in- 
clude most,  if  not  nearly  all,  of  Prof.  Swallow's  Lower  Permian, 
as  an  intermediate  connecting  series  between  the  Permian  and 
Coal-measures  which,  if  worthy  of  a  distinct  name  at  all  from 
the  latter,  should  be  called  Permo-carboniferous,  while  the  beds 
above,  they  regarded  alone  as  properly  the  equivalent  of  the 
true  Permian  of  Europe. 

The  occurrence  of  a  few  types  that  would  generally  be  re- 
garded as  Permian,  along  with  numerous  well-known  Goal-meas- 
ure species,  £Eir  below  the  true  Permian,  only  accords  with  facts 
observed  in  other  formations  in  this  country,  where  certain  types 
evidently  made  their  appearance  here  long  before  they  are  known 
to  have  appeared  in  Europe.  In  this  connection  we  need  but 
refer  to  the  Cretaceous  plants  of  Nebraska,  most  of  which  be- 
long to  genera,  and  some  of  them  to  species,  scarcel  v  distinguish- 
able from  forms  known  in  Europe  in  rocks  not  older  than  the 
later  Tertiary.  Even  one  of  the  best  botanical  paleontologists 
of  Europe  thought  some  of  them  probably  identical  with  Mio- 
cene species,  and  yet  they  hold  a  position  near  800  feet  below 
beds  containing  numerous  species  or  Ammonites,  Baculites,  Scaph- 
ties,  Inoceramus,  and  various  other  unquestionably  Cretaceous 
types.  Similar  facts  have  also  been  brought  out  by  the  Califor- 
nia Survey.  It  is  also  worthy  of  note  that  in  several  cases  these 
few  Permian  types  occurring  far  down  in  the  Coal-measures  in 
Kansas  appear  in  particular  layers,  similar  to  the  Permian  rocks 
in  composition,  and  alternating  with  other  beds  containing  only 
Carboniferous  fossils,  much  like  Barrande's  '' Colonies"  in  the 
Silurian  rocks  of  Bohemia. 
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In  regard  to  the  Permian  disooyery  in  Eiuisaa,  we  regret  to 
flee  that  Prof.  Swallow  (doubtless  inadvertently)  here  in  an  offi- 
cial report,  uses  language,  which  when  taken  in  connection  with 
the  fiiet  that  he  nowhere  alludes  to  the  labors  of  others  in  that 
region  would  lead  some  to  think  he  had  intentionally  ignored 
the  agency  of  any  other  parties  in  that  discovery  and  was  claim- 
ing it  as  wholly  his  own.  Thus  in  a  note  at  the  bottom  of  page 
42,  after  speaking  of  the  discovery  of  Permian  rocks  in  Kansas, 
he  says  "  this  discovery  was  first  announced  by  myself  Feb.  22, 
1858.    See  Trans.  Acad.  Sci.  St.  Louis,  vol.  i.'^ 

We  had  supposed  the  dispute  in  regard  to  this  discovery  was 
long  since  amicably  settled,  when  Prof.  Swallow  published  in 
this  Journal,  [2],  vol.  xxvi,  page  188,  in  a  paper  on  the  E^an- 
eas  Permian,  the  statement  tnat  *'  it  is  but  just  to  state  in  this 
connection,  that,  so  far  as  I  know,  Mr.  Meek  first  discovered  the 
Permian  character  of  the  Kansas  fossils,  and  communicated  to 
Maj.  Hawn  his  impression  on  this  subject  on  the  Sd  of  Sept., 
1867.  He  also  mentioned  his  discovery,  as  I  am  informed,  to 
some  friends  at  the  Smithsonian  Institution  on  the  17th  of  Janu- 
ary, 1858,  and  communicated  the  same  to  Prof.  Leidy,  on  the 
|.6th  of  March.*  Mai.  Hawn  frankly  declares  that  his  first  im- 
pressions that  the  rocKs  in  question  might  be  Permian  are  due 
to  Mr.  Meek."  We  may  be  mistaken ;  but  the  literal  wording 
of  Prof.  Swallow's  note  quoted  above,  in  connection  with  his 
fiilence  in  regard  to  the  agency  of  others  in  this  discovery,  might 
be  understood,  without  some  explanation,  as  indicating  an  in- 
tention to  claim  it  on  the  strength  of  the  fact  that  his  announce- 
ment, communicating  the  discovery  to  a  regularly  established 
scientific  institution  at  an  earlier  date  than  the  reading  of  Meek 
and  Hayden's  paper  before  the  Albany  Institute,  gave  nim  a  right 
to  claim  it  as  entirely  his  own.  On  this  ground,  however.  Meek 
and  Hayden  would  still  be  in  advance,  for  they  had  not  only 
made  it  known  verbally  to  friends  in  Washington,  about  the 
17th  of  Jan.,  1858,  but  actually  had  a  record  made  of  it  at  the 
Smithsonian  Institution,  (as  all  know,  established  for  the  in- 
crease and  diffusion  of  knowledge)  on  the  19th  of  Jan.,  1858. 
This  record  or  memorandum,  which  we  are  permitted  to  give 
here,  was  written  by  Prof.  Baird  and  reads  as  follows: — 

"  1858,  Jan.  19th,  Mr.  Meek  and  Dr.  Hayden  showed  me  a  se- 
ries of  fossils  arranged  on  the  table  of  room  110,  from  Dr.  SLay- 
den's  collections  under  Lieut.  Warren  in  1857,  which  they  stated 

*  His  latter  date  is  doubtless  a  misprint  for  16tb  of  Jan.,  for  the  disooTeiy  was 
•etnally  published  on  the  4th  of  March,  1858,  by  Meek  and  Hayden  in  a  paper  read 
before  the  Albany  Institute  on  the  2d  of  March,  1868,  extras  of  which  were  dis* 
tiibuted  by  them  two  days  after,  and  before  the  issue  of  Prof.  Swallow's  paper 
alluded  to  above :  though  ProC  Swallow  had  a  short  time  previously  pubUsned  a 
note  on  the  subject  in  a  St  Louis  newspaper.  He  also  published  another  notice  in 
this  Journal,  issued,  if  we  mistake  not,  oetween  4th  and  10th  of  March,  1858. 
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to  represent  in  succession,  first,  Potsdam  Sandstone  from  the 
Black  Hills ;  2d,  forms  indicating  Permian  both  in  Kansas  and 
the  region  of  the  Black  Hills ;  8d,  fossils  of  the  Jurassic  type 
from  the  region  of  the  Black  Hills ;  4th,  Carboniferous  from  tne 
Black  Hills,  (Signed)  S.  F.  Baird." 

This  memorandum  is  not  noted  in  the  order  the  fossils  were 
arranged ;  the  clause  in  regard  to  the  Carboniferous  was  accident- 
ally omitted  between  the  Potsdam  Sandstone  and  the  Permian, 
and  then  added  at  the  end  after  the  Jurassic.  Nor  is  any  men- 
tion made  of  the  fossils  sent  from  Kansas  to  Mr.  Meek  by  Mr. 
Hawn,  nor  of  a  small  collection  from  the  same  region  communis 
cated  by  Dr.  Cooper  which  were  at  the  same  time  lying  on  the 
table ;  though  both  of  these  gentlemen  received  full  credit  for 
collecting  and  sending  these  fossils,  in  the  paper  published  by 
Meek  and  Hayden. 

It  is  with  considerable  reluctance  that  this  subject,  which  we 
had  thought  entirely  settled,  has  been  touched  upon  here ;  but 
the  facts  already  mentioned  seemed  to  demand  such  a  statement. 
At  the  same  time  that  Meek  and  Hayden  manifest  no  desire  to 
ignore  the  connection  of  Mr.  Hawn  and  Prof.  Swallow  with  the 
Permian  discovery,  they  have  the  right  to  expect  their  own 
agency  in  the  matter  to  be  acknowledged,  especially  in  an  offi- 
cial report  on  the  geology  of  that  region,  treating  upon  this 
formation  and  speaking  of  the  labors  of  others  in  that  connec- 
tion.* 

In  Prof  Swallow's  former  papers,  he  gives  the  total  thickness 
of  the  Upper  and  Lower  Permian  as  he  understands  them,  at 
820  feet,  and  in  the  report  under  review  the  thickness  of  the 
same  beds  is  given  as  704  feet  1  inch.    This  is  quite  as  near  an 

*  We  Have  made  some  remarks  in  regard  to  the  Permian  disooTerj  in  this  article, 
not  with  the  idea  of  oonvincing  any  one  at  all  familiar  with  the  facte  of  the  case, 
for  several  of  the  ablest  geologists  of  the  present  time  hare  indicated  directly  or 
indirectly  their  opinion  on  this  matter,  bnt  oecaose  our  silence  might  be  taken  as 
entire  submiaeion  to  the  apparent  disposition  on  the  part  of  some  geoIogUta  to 
ignore  our  agency  in  the  development  of  the  geology  of  the  West.  No  true*minded 
geologist  in  reading  Prof.  Swallow's  statements  under  his  own  signature  as  giren  in 
this  article  and  the  note  by  Mr.  Meek  appended  to  a  paper  published  in  the  Trans. 
Albany  Institute,  March  2d,  1858,  can  possibly  err  in  regard  to  the  real  discoverer 
of  the  Permian  in  Kansas.  During  the  year  1867, 1  had  the  good  fortune  to  be 
connected  as  geologist,  with  9  U.  S.  exploring  expedition  to  the  Black  Hills  under 
the  command  of  Gen.  G.  E.  Warren,  U.  S.  A.  Among  some  fossils  I  had  collected 
at  various  points  in  the  Black  Hills  and  along  the  Missouri  river,  were  forms  much 
like  those  of  the  Permian  of  Europe.  Maj.  Hawn  and  Dr.  Cooper  had  also  sent  to 
Mr.  Meek  collections  from  Kansas.  In  numerous  letters  from  Mr.  Meek  while  I 
was  in  the  West  he  continually  impressed  upon  me  the  importance  of  looking  out 
for  Permian  fossils.  In  a  letter  dated  Oct.  20th,  1857,  he  said  he  had  received 
'<  some  foesils  sent  on  by  Maj.  Hawn  evidently  either  Upper  Coal-measure  forms 
or  Permian^  I  would  not  be  astonished  if  thev  should  prove  to  be  the  latter." 
Again,  Nov.  10th,  1857,  speaking  of  some  fossils  I  had  sent  him  fh>m  near  Nebraska 
City,  *'  among  them  I  think  I  reooeuized  a  M<moii$  [PneudomonoiW],  a  genus  not 
known  in  the  old  world  in  older  ro<£s  than  the  Permian"  w.  v.  B. 
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agreement  as  could  be  expected  in  the  measurement  of  such 
variable  strata  at  different  localities ;  yet  when  there  is  a  differ- 
ence of  116  feet,  and  the  numerous  subordinate  beds  composing 
the  whole  are  stated  as  varying  in  thickness  at  different  places 
from  1  to  16  feet,  4  to  12  feet,  10  to  25  feet,  and  so  on,  one 
would  naturally  suppose  that  the  odd  inch  might  have  been 
dispensed  with  in  summing  up  the  whole,  as  it  gives  the  ap- 
pearance of  minute  exactness,  manifestly  unattainable  in  the 
measurement  of  such  strata. 

In  regard  to  the  beds  referred  with  a  ?  by  Prof  Swallow  and 
Mr.  Hawn  to  the  Trias  in  Kansas,  we  can  only  say  that  they 
may  be  Trias,  Permian  or  even  Jurassic,  so  far  as  any  evidence 
yet  obtained  goes.  With  those  gentlemen  we  are  much  inclined 
to  believe  they  will  be  found  to  belong  to  the  Trias.  They  are 
known  to  hold  a  position  immediately  above  Permian  beds  and 
beneath  the  Cretaceous,  while  they  are  very  similar  to  portions 
of  the  Trias  of  Europe  in  their  lithological  characters.  At  the 
same  time,  it  is  by  no  means  demonstrated  that  they  may  not 
prove  to  belong  to  the  Permian.  Prof.  Swallow,  at  first,  referred 
to  this  horizon  a  trilobate  exogenous  leaf,  a  small  bivalve  he 
thought  doubtfully  identical  with  NucuJa  speeiosa  Miinster,  from 
the  Muschelkalk  (not  a  true  Nucula  by  the  way),  and  another 
shell  he  thought  identical  with  Myophoria  orhicruaris  Goldf  (sp.) 
As  Prof  Swallow  now  only  alludes  to  the  supposed  Nucula, 
and  makes  no  mention  of  the  Myophoria  in  his  report,  in  speak- 
ing of  this  rock,  it  is  probable  he  has  found  the  latter  to  be  a 
&chxzodus  or  some  other  type  from  the  Permian;  and  as  the 
trilobate  leaf  is  now  known  to  be  from  the  Cretaceous,  as 
shown  by  Meek  and  Hayden,  the  paleontological  evidence  yet 
obtained  of  the  Triassic  age  of  these  beds  seems  to  be  narrow- 
ing down  to  a  single  little  bivalve,  of  doubtful  genus.  It  is 
true  Prof  Mudge  thinks  he  has  found  bird  tracks  in  a  sandstone 
of  this  horizon,  but  as  he  also  speaks  of  finding  exogenous 
leaves  in  the  same  position,  it  seems  probable  that  the  tracks 
mentioned  by  him  are  from  the  sandstone  belonging  to  the  Cre- 
taceous, in  which  so  many  leaves  have  been  found  in  that  re- 
gion. We  must  therefore  await  fWrther  evidence  before  we 
can  regard  the  existence  of  the  Trias  in  eastern  Kansas  as  de- 
monstrated. 
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Abt.  rV. — On  the  sysiemaHc  vdlite  of  BhyncJiophoraus  Chkoptera: 
— ^an  Abstract  of  a  Memoir  read  before  the  National  Academy 
of  Sciences,  at  Washington,  Jan.  24th,  1867 ;  by  John  L. 
LeC!onte,  M.D. 

In  the  empirical  arrangement  of  the  fitmilies  of  Coleoptera, 
which  has  resulted  from  the  adoption  of  the  tarsal  system  of 
division,  the  families  contained  in  the  great  natural  group  of  He- 
teromeraare  followed  by  the  Curculionidse  and  Scolytidse,  which, 
more  or  less  subdivided  into  smaller  families,  have  beea  sup- 
posed to  establish  a  linear  relation  between  the  rostrated  Hete- 
romera  (Salpingus,  Rhinosimus,  &c.)  to  the  CerambyoidfiB  and 
Chrysomelidae,  the  great  types  of  the  Pseudotetramera,  or  Sub- 
pentamera,  of  various  authors. 

^  It  is  the  object  of  the  present  investigation  to  determine  the 
limits,  and  the  relations  of  the  first  mentioned  of  these  types, 
the  Ebynchophora. 

The  inferiority  of  this  type  is  manifested,  not  onljr  in  the  lar- 
val condition  by  the  limitea  number  or  absence  of  visual  lenses, 
the  want  of  locomotive  appendages,  the  feeble  development  or 
entire  want  of  antennsB,  and  the  unchitinized  epidermis ;  but 
also  hj  the  combination  in  the  imago  of  charaicters  belonging  to 
a  perfectly  developed  organism  with  others  pertaining  to  an  infe- 
rior grade  in  the  scale  of  Coleoptera. 

Thus,  for  instance,  while  we  perceive  in  the  other  series  of 
beetles,  that  the  lower  forms  retain  certain  larval  characters,  as 
evidenced  by  the  extension  of  the  coxae,  the  imperfection  of  the 
anterior  coxal  cavities,  the  softness  of  the  integuments,  and  the 
want  of  centralization  in  the  abdomen,  all  such  degradational 
characters  are  absent  in  the  Bhynchophora. 

Other  characters  representing  low  grades  in  their  respective 
series  do  not  appear  in  the  Bhynchophora,  such  as  vegetative 
growth  of  the  organs  of  sense,  indicated  by  pectinate  or  flabel- 
late  antennae,  or  excessive  length  of  palpi. 

On  the  contrary,  we  find  in  the  Khynchophora,  that  the  in- 
teguments are  perfectly  chitinized :  the  elytra  never  abbreviated 
or  wanting;  the  anterior  coxae  are  always  completely  enclosed; 
the  ventrsu  segments,  usually  five,  never  exceed  six  in  number. 

The  plan  of  degradation,  in  passing  from  the  higher  to  the 
lower  forms,  is  by  the  extension  of  the  longitudinal  axis  of  the 
body,  in  its  anterior  half;  this  is  usually  most  strongly  manifes- 
ted in  the  head,  and  exhibited  not  only  by  the  length  of  the 
beak,  but  by  the  conformation  of  the  lower  floor  of  the  mouth. 
Commencing  with  those  Curculionidae  (Adelognathi  Lacordaire^) 
in  which  the  mentum  fills  the  gular  emargination,  as  in  the 
Ax.  JouB.  Soi.— Sboond  Sbbixs,  Vol.  XLIV,  No.  18a— Jult,  1867. 
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higher  Tenebrionidad,  we  find  a  gradual  lessening  in  size  of  the 
mentnm,  itself  becoming  supported  upon  a  broad,  short,  gular 
peduncle,  permitting  the  maxillea  to  become  visible,  (Pbanerog- 
nathi,  Cohort  1,  Lacardairt) :  next  the  gular  peduncle  becomes 
elongated,  and  bilobed,  receiving  the  mentum,  now  reduced  to 
very  small  size,  between  its  looes  (Phanerognathi,  Cohort  11, 
and  also  Brenthidas,  and  Anthribidae). 

Having  in  the  continuance  of  my  work  on  the  Classification 
of  Coleoptera  of  North  America,  recently  commenced  a  critical 
study  of  our  Bhynchophora,  I  became  aware  of  the  impossibil- 
ity of  intercalating  them  between  the  Heteromera  and  Subpen- 
tamera,  and  am  now  convinced  that  they  represent  a  special  type, 
which  must  be  isolated  from  all  other  types  of  Coleoptera,  poB- 
sessing  a  systematic  value  equal  to  all  the  others  combined. 

In  seeking  for  the  characters  which  should  define  this  type,  I 
ol^erved  a  remarkable  difference  in  the  arrangement  of  the 

{)ieces  of  the  under  surface  of  the  prothorax,  heretofore  over- 
ooked,  and  so  far  as  I  know,  confined  to  this  particular  tjrpe. 

In  other  Coleoptera,  the  prostemum  is  either  extended  behind 
the  anterior  coxae,  so  as  to  form  part  of  the  hind  margin  of  the 
segment,  thus  coming  in  contact  with  the  meaosternum,  or  it  is 
cut  off  between  the  coxas,  and  in  this  case  (as  in  many  others) 
the  coxal  cavities  are  open  behind:  in  die  few  exceptions 
(Derodontus,  Dacoderus)  in  which  the  coxae  are  contiguous  and 
the  cavities  closed  behind,  the  prostemum  still  extends  behind 
the  COX89,  to  the  hind  margin  oi  the  segment,  as  is  shown  by  the 
short  sutures  separating  the  epimera  from  the  medial  piece  of 
the  presternum. 

I  have  represented  these  modifications  of  form  in  the  adjoin- 
ing wood-cuts.    Fig.  1,  under  surface  of  prothorax  of  a  Oarabide 
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(Pasimachus) ;  the  coxal  cavities  are  closed,  and  the  epimera  and 
epistema  well  defined.    Fig.  2,  do.  of  a  Scarabaeide  (Lachnoster- 

Digitized  by  VjOOQ  IC 


/.  L.  LeConte  on  Rhynckophorous  Coleoptera,  48 

na):  tlie  ooxed  are  transverse,  the  cavities  closed,  the  side  pieces 
not  distinct  Fig.  8,  do.  of  Cacujus ;  ooxal  cavities  open  behind, 
side  pieces  not  distinct  Fig.  4,  ao.  of  Telephoros :  coxal  cavities 
confluent  and  open  behind. 

In  Bhynchopnora  the  prothoracic  sutures  are  obliterated,  there 
is  no  separation  between  the  prostemum  and  episterna,  and  very 
rarely  between  the  latter  and  the  pronotum :  the  coxal  cavities, 
frecjuently  confluent,  are  always  closed  behind,  by  the  q>imera, 
which  become  connate  on  the  median  line,  enclosing  the  hind 
part  of  the  prostemum,  thus  cutting  it  off  completely  firom  the 
mesothoracio  segment 

Fig.  5  represents  this  arrangement  of  parts  in  a  Brenthide, 
in  which  fisimily  the  extreme  limit  of  degradation  by  linear  ex- 
tension is  reached.  Fig.  6,  under  sunace  of  prothorax  of  a 
Calandride  (Ehynchophorus).  Fig.  7,  do.  of  Cfryptorhynchus. 
Fig.  8,  do.  of  Balaninus.  Fig.  9,  ao.  Ophryastes.  Fig.  10,  do. 
Thecestemus.    Fig.  11,  do.  Dendroctonus. 

When  the  cox»  are  contiguous,  the  point  of  the  prostemum 
is  visible  behind  them,  but  is  none  the  less  perfectly  enclosed  by 
the  growth  of  the  side  pieces  to  the  median  line. 

Another  evidence  of  the  inferiority  of  type  of  the  Bhyncho- 
phora,  which  has  not  been  mentionea,  is  seen  in  the  functions 
performed  by  the  beak,  which  in  the  lower  groups,  especiidly  in 
the  female,  becomes  greatly  elongated.  The  occurrence  of  cor- 
neous exserted  ovipositors  in  other  orders  of  insects  is  not  rare : 
a  few  species  of  Cbleoptera  (certain  Valgus,  for  example)  have 
the  last  abdominal  segment  prolonged,  simulating  such  an  organ. 
But  it  was  reserved  for  the  Khynchophora  to  exhibit  a  degrada- 
tion of  type,  by  which  a  function,  peculiarly  appropriate  to  the 
posterior  extremity  of  the  body,  is  performed  by  the  head :  the 
elongated  beak  becoming  in  &ct  the  ovipositor. 

Thus  the  inferiority  of  grade,  evidenced  in  other  series  of  C3o- 
leoptera  by  the  softness  of  the  integuments,  or  by  the  perma- 
nence of  larval  forms,  chiefly  in  the  abdomen  and  coxse,  is  in 
the  Ehynchophora  manifested  by  the  transfer  of  a  function 
from  the  posterior  to  the  anterior  part  of  the  body,  and  the 
linear  extension  of  the  latter,  in  accordance  with  this  'change  of 
base.' 

The  principles  of  classification  of  Ehynchophora,  and  their 
division  into  families  will  be  discussed  in  a  subsequent  memoir. 
It  is,  however,  proper  to  observe  that  the  peculiar  constraction 
of  prothorax  above  described  as  characteristic  of  the  Ehyncho- 
phora, is  not  exhibited  in  the  Bruchidse,  which  family,  as  ob- 
served by  Lacordaire  (Gen.  Col.  vii,  600),  should  be  viewed  as 
closely  related  to,  if  not  actually  a  portion  of,  the  great  family 
Chrysomelidfid. 
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Abt.  v.— On  (he  Morphological  value  and  relations  of  the  Human 
Hand;  by  Bubt  G.  Wildbb,  S.B.,  M.D. 

[Abstract  of  a  paper  read  before  the  National  Academy  of  Sciences,  Aug.  8, 1866.] 

The  morphological  relations  of  the  haman  hand  are  of  three 
kinds. 

1st,  Its  ipecial  homology  with  the  terminal  segment  of  th^  an- 
terior extremity  in  other  vertebrates. 

2d,  Its  general  homology  as  a  part  of  the  skeleton ;  which  can 
be  fully  enunciated  only  after  a  decision  as  to  the  morpholo^cal 
relations  of  the  scapular  arch  of  which  it  is  an  appenoage. 

3d,  Its  polar  fiomologies  with  the  corresponding  parts  on  the 
opposite  side  and  at  the  opposite  end  of  the  Dody.  Tnat  with  the 
otner  hand  is  universally  regarded  as  one  of  symmetry  or  antago- 
nism ;  that  with  the  foot  is  generally  called  its  serial  homology, 
snd  the  point  under  consideration  is  whether  this  is  merely  a 
serial  relation  and  not  rather  one  of  antagonism,  so  as  to  consti- 
tute a  second  kind  of  polar  homology. 

The  course'  of  the  argument  is  indicated  by  the  following 
propositions. 

1.  The  extreme  diversity  and  confliction  of  opinion*  as  to 
the  morphological  relations  of  the  human  hand  are  chiefly  due 
to  an  over-estimate  of  its  morphological  valtie. 

2.  This  misappreciation  or  the  morphological  value  of  the 
hand  is  due  to  a  non-recognition  of  the  distinctions  between  the 
two  principles,  morphology  and  teleoloCT. 

8.  Morpnology  is  the  law  of  internal  fcrm,  of  plan,  of  essen- 
tial structure.  Teleology  is  the  law  of  special  function  which 
determines  size,  shape  and  general  appearance. 

4.  Homology  is  morphological  identity ;  analogy  is  teleolog- 
ical  resemblance;  and  neither  relation  necessarily  implies  the 
other. 

6.  Morphology  treats  of  unity  of  type;  teleology  treats  of 
adaptation  to  ends. 

6.  Morphology  alone  would  be  law  without  liberty,  which  is 
despotism ;  teleology  alone  would  be  liberty  without  law,  which 
is  anarchy. 

7.  Morphology  is  conservative  and  tends  toward  centraliza- 
tion ;  teleology  is  radical  and  tends  toward  diflFusion. 

8.  The  two  principles  may  be  traced  in  all  structures,  but  the 
one  is  often  more  prominent  than  the  other. 

9.  With  certain  important  qualifications  it  mav  be  said  that 
the  clearest  mani&statioi^s  of  morphology  are  to  be  observed  in 

*  Some  idea  ef  tble  diTerrity  of  opinion  may  be  sained  by  reference  to  Dr. 
Oleland'e  brief  statement  of  the  Tiewe  of  Tarious  antnors  in  the  7  tb  edition  of 
Qaain*s  Anatomy,  pp.  116-117,  1866,  and  to  ihe  remarln  of  Mirart^  Iiinninan 
Transactions,  toI.  zzt,  p.  400. 
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oi^ans  which  are  central  or  proximal,  simple^  rvdimeniary,  and 
oonstani;  while  teleology  displays  itself  in  organs  which  are  per- 
ipheral or  distal,  complicated  And  subject  to  variation. 

10.  Man  is  the  most  perfect  animal  in  a  functional  point  of 
view,  and  the  hand  iai)eripheral  in  its  position,  complicated  in 
Junction  and  svbfect  to  variation  both  in  the  zoological  series  and 

by  arrest  or  excess  of  development :  and  forasmuch  as  it  has, 
during  all  ages  and  b^  all  classes  of  minds,  been  regarded  as  a 
typical  illustration  of  perfection  of  detail  and  harmonious  ar- 
rangement of  parts  in  strict  conformity  to  the  elevated  offices 
which  it  performs,  therefore  to  the  same  extent  must  we  disregard 
it  in  our  endeavor  to  determine  questions  of  morphology, 

11.  Hands  And  fe^  but  especially  the  former,  are  as  unsafe 
guides  to  the  homology  of  the  liml>8,  as  the  cranial  and  caudal 
regions  would  be  to  the  characters  of  a  typical  vertebra.* 

12.  In  discussing  the  relation  between  the  fore  and  hind  limbs, 
we  must  6*06  our  morphological  comparison  firom  all  considera- 
tion of  special  function. 

13.  The  fore  and  hind  limbs  are  appendages  of  the  anterior 
and  posterior  regions  of  the  body;  and  whatever  general  laws 
are  ooserved  in  &e  body,  are,  on  a  priori  grounds,  to  be  looked 
for  in  the  limbs. 

14.  Polarity,  or  something  analogous  to  the  polar  forces  of 
physical  science,  is  a  primary  law  in  the  formation,  the  struc- 
ture and  the  general  functions  of  the  vertebrate  body  ;f  for  the 
existence  of  this,  evidence  is  furnished  by  embryology,  anatomy, 
physiology,  and  pathology.:^ 

16.  The  anterior  and  posterior  regions  of  the  body  are,  as  it 
were,  the  two  poles  of  a  longitudinal  axis,  and  their  constit- 
uent parts  are  more  or  less  completelv  homologous,  repeating 
each  other  in  opposite  directions  like  the  corresponding  organs 
upon  the  right  and  left  sides. 

16.  This  polar  or  antagonistic  relation  of  similar  parts  may 
aasily  be  traced  in  the  proximid  segments  of  the  limra  in  many 
mammalia ;  the  front  of  the  thigh  and  the  convexity  of  the  knee 
are  readily  compared  with  the  back  of  the  upper  arm  and  the 
convexitv  of  the  elbow. 

17.  Of  the  two  pair  of  limbs,  the  anterior  is  the  more  subject 
to  variation  and  is  therefore  less  reliable  for  morphological  pur- 
poses. 

*  Od  a  cat  with  Bapenmmenury  digits;  Prooeedings  Boat  Soa  of  Nat  Hiit,  Maj 
le,  1866. 

f  See  the  writixwi  of  Oken:  also  deeoription  of  a  double  fiBtna,  by  Prof.  Jeffiriee 
Wyman,  Beet  Hed  and  Smg.  Journal,  March  29, 1866;  and  daasi&aiion  of  Her- 
biTores,  and  Gepbalization,  by  Prof.  James  D.  Dana,  this  Journal,  vol  zzzrii,  p.  168, 
and  ToL  zU,  p.  164« 

X  See  paper  by  the  writer  on  Patholorical  Polarity,  Bost  Med.  aad  Smg.  JonMi], 
April  6, 1866,  and  on  Morphologr  and  Teleology  especially  in  the  limba  of  Maan- 
maUa,  Memoirs  Boat.  Soo.  Nat  Hist,ToL  i,  Na  1, 1866. 
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18.  By  reference  to  the  less  modified  hinder  limb  we  find  that, 
as  a  rule,  tux>  corUiguoua  segments  bend  in  opposite  directions, 

19.  By  comparing  the  proximal  segments  of  the  hinder  limb 
with  those  of  the  fore  limb,  we  find  that  ttvo  corresponding  seg- 
ments in  the  two  limbs  point  and  arejleoced  in  opposite  directions, 

20.  Conformity  with  these  two  rules  is  all  that  would  be  ne- 
cessary for  maintaining  the  balance  of  a  geometrical  figure  or  a 
stationary  being;  but  to  enable  an  animal  to  moye^  the  terminal 
segments  of  lx>th  limbs  must  face  in  the  same  direc|;ion ;  in  the 
quadrupeds  this  is  usually  accomplished  by  a  rotation  of  the  ra- 
dius upon  the  ulna  so  as  to  fisu^e  tne  palm  backward,  or  as  in  the 
Aye-aye  inward^  like  the  sole. 

limbs  of  Iflft  tide  of  Aye-ayo  {OhmT<my%  MadagoKmnemU  Out.),  (altered  from 

Owen.)* 

AS  C 


▲,  Fore-leg  in  naiuir€l  atiUudt,  the  hand  being  more  or  leas  pronaM, 

B,  Fore-leg  in  normal  pontiorif  the  hand  iupincUed  so  as  to  be  symmetrical  with 
the  foot 

C>  Hind-leg.  S,  Scapula ;  I,  Iliam ;  H,  Hmneros ;  F,  Femur ;  O,  Olecranon ;  P, 
Patella ;  U,  Ulna ;  T,  Tibia ;  B,  Radius ;  Fi,  Fibula. 

Homologous  parts  are  joined  by  continuous  Ibes.  Analogous  parte  are  jomed  by 
dotted  lines.  The  homologous  digits  of  B  and  0  are  numbered  1,  2,  S,  4,  6, 
starting  from  the  so-called  uttle  finger  and  neat  toe.  The  Roman  numenli 
attached  to  the  digite  of  A  indicate  tiieir  analogies  with  those  of  C. 

*  Menegraph  of  the  Aye-aye,  plate  vii:  Comp.  Anat.  and  Physiology  of  Terte- 
bratos,  vol.  ii,  fig.  84S. 
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21.  This  is  the  natural  aUitude  of  the  terminal  segments  of 
the  fore-limb,  but  that  it  is  not  a  normal  position*  in  which  they 
may  be  compared  with  their  posterior  representatives,  is  seen 
firom  their  want  of  conformity  to  the  principles  manifested  by 
the  less  modified  hinder  limb  and  by  its  own  proximal  segments 
(Propositions  18  and  19),  and  also  from  the  more  or  less  com* 
plete  crossing  of  the  two  bones  of  the  fore-arm,  while  those  of 
the  leg  are  parallel  with  each  other. 

22.  These  three  discrepancies  are  wholly  removed  by  supina- 
ting  the  hand  and  placing  it,  palm  downward  with  the  fingers 
pointina  backward  and  the  vnnst  in  front  jast  as  the  toes  point 
forward  and  the  heel  is  behind. 

23.  The  ulna  is  now  wholly  upon  the  inner  side  of  the  fore- 
arm and  corresponds  to  the  tioia  while  the  radius  corresponds  to 
the  fibula;  their  variations  as  to  size  and  shape  and  their  being 
solaered  together  in  many  species  are  all  teieological  modifica- 
tions and  ought  not  to  enter  into  the  discussion  of  a  morpholo- 
gical relation. 

24.  The  thumb  is  thus  lefii  upon  the  outer  side  of  the  hand 
and  corresponds  by  position  with  the  little  toe^  while  the  little  fin- 
ger is  upon  the  inner  side  and  corresponds  with  the  great  toe, 

25.  These  correspondences  are,  in  my  opinion,  the  true  homol- 
ogies while  the  relation  between  the  ulna  and  fibula,  the  radius 
and  tibia,  the  thumb  and  great  toe  are  merely  analogies  and  de- 
pendent upon  teieological  modifications. 

The  paper  contained  a  more  extended  diflcus&ion  of  aome  points  and  a 
review  of  the  later  European  memoirs  upon  the  subject ;  but  in  the  hope 
that  we  may  shortly  be  &vored  with  the  views  of  Prof.  Jeffries  Wyman 
upon  the  important  questions  involved,  the  writer  confines  himself  for  the 
present  to  the  foregoing  abstract  with  the  following  additions  as  the  rt- 
Bult  of  subsequent  investigations. 

A.  The  conclusion  reached  as  to  the  normal  position  and  ho- 
mology of  the  thumb,  though  contrary  to  the  common  opinion, 
is  confirmed  by  all  purely  morphological  considerations. 

B.  The  lack  of  exact  correspondence  between  the  carpal  and 
tarsal  bones  in  most  mammalia  and  between  the  nerves  and  the 
arteries  in  the  human  hand  and  foot  where  alone  they  have  been 
compared,  is  due  to  teieological  modifications,  the  necessity  for 
which  is  yet  to  be  explained. 

C.  The  difference  in  the  number  of  phalanges,  which  has 
always  been  looked  upon  as  a  very  essential  distinction  between 
the  tiiumb  and  great  toe  and  the  other  digits,  is  really,  like  the 

*  For  a  forcible  statement  of  the  necessity  for  diatinffuisbing  between  the  natond 
attitude  and  the  normal  position  of  animals,  see  Agaasu's  contributions  to  the  Nat. 
Hist,  of  TJ.  S.,  vol.  iii,  part  1,  p.  76 ;  it  throws  a  great  light  upon  this  relatloa  of 
the  limbs. 


Digitized  by 


Google 


48  E.  BilKngs  an  the  Genus  Aihyris. 

Sneric  variatioDs  as  to  the  number  of  the  digits  themselves,  a 
Serence  of  quantity  and  therefore  teleological  in  its  character. 
D.  Finally,  even  if  there  were  not  many  vertebrates  in  which 
this  difference  does  not  exist,  and  if  there  were  not  on  record 
Bevei;al  cases  of  human  thumbs  having  three  phalanges,  yet, 
unless  we  are  prepared  to  sacrifice  position  to  quantity,  we  have 
no  more  reason  for  denying  the  homology  of  the  thumb  and 

Esat  toe  with  the  little  toe  and  little  finger  respectively  than  we 
ve  for  denying  a  homology  between  the  third  finger  of  man 
and  that  of  a  whale  because  the  former  has  some  additional  pha- 
langes, or  between  the  foot  of  man  and  that  of  a  dog  because  the 
former  is  composed  of  five  digits  while  the  latter  has  but  four. 


Art.  VI. — On  the  Classification  of  the  subdivisions  of  McCoys  Ge- 
nus Athyris,  as  determined  by  the  laws  of  Zoological  Nomenclature  ; 
bv  E.  Billings,  Paleontologist  of  the  Geological  Survey  of 
danada. 

[Bead  befora  the  Nat  Hist.  Soc,  Montreal,  March  26, 186*7.]* 

EVEBT  naturalist  who  has  studied  the  paleozoic  brachiopoda  is 
aware  that  there  exists  a  very  great  diversity  of  opinion  with  re- 
gard to  the  classification  of  the  several  sections  into  which  the 
old  genus  Athyris  has  been  divided.  The  arrangement  which  I 
and  some  others  have  adopted  is,  in  substance,  the  same  as  that 

fToposed  by  Mr.  Davidson  in  the  first  edition  of  his  "  General 
ntroduction,"  published  in  ISSS.f    Although  this  has  been  ob- 

*  After  the  reading  of  this  Da|>er  the  sabject  was  diacnssed  bj  aome  of  the  mem- 
ben  of  the  Sodetr.  The  following  is  from  a  abort  report  published  in  the  new»> 
papers  at  Montreal :  **  After  the  paper  was  read.  Dr.  r.  P.  CarpeDter  said  that  be 
thoQght  that  Mr.  Billings  had  clearly  established  his  point,  and  gave  an  account  of 
the  history  of  a  committee  appointed  by  the  British  Association  to  make  laws  to 
regulate  scientific  nomenclature,  of  which  committee  he  was  a  member.  Mr.  Whit- 
eaves  stated  that  he  was  satisfied  with  the  correctness  of  the  view  Mr.  Billings  had 
taken,  and  made  aome  remarks  about  scientific  nomenclature,  and  upon  some  stmo- 
tnral  points  in  the  shells  of  the  genus  in  question.  Principal  Dawson  deplored  the 
confusion  that  has  arisen  through  conflicting  views  on  the  question  of  nomeodature, 
and  agreeing  with  Mr.  BllllDgs  in  the  conclusion  he  had  come  to,  said  that  this 
communication  was  valuable  inasmuch  as  it  cleared  up  a  question  that  had  hitherto 
been  rendered  obscure." 
f  Mo<Ufied  by  separating  Meritta  thus : 

QwKiM.  TrPH. 

Athyrii  McCoy.  1844, A.  tumida  Dahnan. 

Bpirtgtra  D'Orbigny,  1847,  -        -        -        -    S.  etmeefUrica  von  Boeh. 

Meriata  Suess,  1861, M,  IfereuUa  Barrande. 

The  recent  classification  diflfors  from  the  above  as  follows : 

Meriitella  Ball,  IB60, A.  tumida, 

AthyrU  or  Spiriffera,  -        •        -        -    iS.  eoncmtriea, 

MerUta, M.  H§reuUa, 

According  to  this,  either  Athyrii  or  Spiriffera  must  be  suppressed,  in  order  to 
make  room  for  MiriiteUa,    See  this  Jour.,  [2],  zzxi,  292,  xzziii,  zzxvi,  11 
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jected  to  by  several  distinffuished  paleontologists, ^and  in  conse- 
queace  thereof,  abandoned  py  its  author,  yet  I  believe  that  on  a 
careful  examination  of  all  the  circumstances,  it  will  be  found  to 
be  perfectly  just  toward  the  parties  concerned,  and  in  no  respect 
inconsistent  with  the  rules  of  zoological  nomenclature.  It  was 
the  first  subdivision  of  the  genus  published,  and  should  therefore 
take  precedence  over  all  others. 

Previously  to  1853,  Athyris  was  only  known  as  a  single  large 
genus  of  brachiopoda  which  included  such  forms  as  Terebratula 
concenirxca  von  Buch,  T.  tumida  Dalman,  and  T,  Herculea  Bar- 
rande.  In  that  year  Mr.  Davidson  divided  it  into  two  smaller 
genera,  confining  the  name  Athyris  to  that  section  for  which  it  was 
most  appropriate,  with  tumida  or  Herculea  for  the  types ;  and 
adopting  Spirigera  D'Orbigny  for  the  other  type,  T,  concenirica. 
It  was  afterward  found  that  Athyris,  as  then  re-defined,  included 
two  genera,  and  in  consequence  it  has  been  again  divided  by 
separating  all  those  typifiea  by  T.  Herculea  under  the  name  of 
Merista,  a  genus  proposed,  but  not  clearly  characterized  by  Prof. 
Suess,  in  1851.  This  is  the  classification  which  I  believe  to  be 
the  true  one.  While  discussing  it  I  shall,  throughout  thiS  pa,per, 
when  I  mav  have  occasion  to  refer  to  the  species  above-named, 
designate  them,  Athyris  tumida,  Spirigera  concentrica,  and  Merista 
Herculea, 

Those  who  are  opposed  to  this  arrangement  contend,  that  as 
all  the  species  which  McCoy  placed  in  the  genus,  at  the  time  he 
first  described  it,  belong  to  the  group  typified  by  S.  concentrica, 
the  name  Athyris  must  be  retained  for  that  group,  and  cannot 
now  be  transferred  to  the  other  section  of  which  A,  tumida  is  the 
type.  This  reasoning,  according  to  my  views,  can  only  hold 
good  in  case  it  be  first  proved  that  McCo^^pecially  confined  the 
genus  to  species  having  the  generic  characters  of  those  in  his 
original  list,  or  pointed  out  one  of  them  as  the  type,  or  drew  up 
his  diagnosis  in  such  a  manner  as  to  exclude  A.  tumida.  In 
this  paper  I  shall  endeavor  to  show : — 

1.  Triat  McCoy  did  not  limit  his  genus  to  the  species  first 
placed  in  it. 

2.  That  on  the  contrary  he  and  other  naturalists  understood 
it  to  include  both  A,  tumida  and  S.  concentrica. 

3.  That  according  to  the  laws  of  zoological  nomenclature  the 
subdivision  made  by  Davidson  in  1853  cannot  be  set  aside. 

4.  That  Davidson's  classification  has  been  adopted  into  several 
works,  some  of  them  of  great  influence  and  wide  circulation. 

In  order  to  prove  the  above  propositions,  I  shall  give  the  more 
important  facts  of  the  history  of  the  genus,  with  McCoy's  original 
figure,  and  shall  quote  some  of  the  laws  above  mentioned  in  full. 
Much  of  this,  of  course,  belongs  to  the  common  stock  of  knowl- 
edge of  all  paleontologists  conversant  with  the  fossils  of  the  older 
Ax.  Jour.  Sci.— Second  Sssixt,  Vol.  XLIV,  No.  180.--Jult,  1867. 
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rooks,  and  might  be  thought  superflaoos.  Bat  the  qaestion  is 
somewhat  complicated  and  cannot  well  be  decided,  unless  in 
view  of  all  the  circumstances.  Besides  this,  it  is  one  upon  which 
any  good  naturalist  is  perfectly  competent  to  give  an  opinion, 
although  specially  engaged  in  other  departments.  Few  of  these 
have  access  to  works  on  paleozoic  fossils,  and  therefore  for  the 
convenience  of  such  as  may  feel  inclined  to  investigate  the  sab* 
ject,  it  is  desirable  to  bring  all  the  facts  togather. 

There  is  no  dispute  about  the  extent  of  the  genera,  and  there- 
fore, the  details  of  the  internal  characters  need  not  be  given. 
It  is  purely  a  question  of  Natural-History  Ethics,  if  I  may  be 
permitted  to  use  such  a  term. 

1.  History  and  extent  of  the  original  Genus, — The  original  de- 
scription was  published  in  the  "  Synopsis  of  the  Carboniferous 
Fossils  of  Ireland"  in  1844.  From  this  work  I  shall  make  some 
extracts,  and  shall  introduce  alon^  with  the  original  figure  two 
others  to  farther  illustrate  the  subject. 


Fig.  1 — Copy  of  tbe  original  figure  tAven  bj  McOoj  (without  a  apedfic  mim)  to 

illiwtrate  his  idea  of  the  geDerai  form  of  ao  Athyrii, 
Fig.  2 — Spirigera  coneerUriea  von  Buch.    The  form  is  copied  from  Davidaoo's  Mooo- 

graph  of  the  British  Devonian  Brachiopoda,  pi.  Ill,  fig.  18,  PaL  Soc.  for  1861. 

Tbe  right-hand  side  is,  in  this  copj,  a  little  restored,  and  the  apertnt  m  Us 

beak  made  larger  than  it  is  in  the  original  figure.  ,    , 

Fig.  S^ Athyrii  tumida  DaUnan.    Copied  firom  Davidsoo's  "  General  Introdocftioe, 

pL  VI,  fig.  78. 

The  following  extracts  are  fix)ni  McCoy's  work  above  refer- 
red to : — 

''The  familj  Deltkyridcs  appears  to  be  divided  into  the  five  following 
genera:  1.  Spirifera  Sow.,  compoeed  of  those  longitudinally-ribbed  spe- 
cies, in  which  the  hioge-liae  is  equal  to,  or  ezc^s  the  width  of  tlM 
shell,  the  cardinal  area  with  parallel  sides,  the  cardinal  teeth  of  the  t«d- 
tral  valve  (now  cailed  the  dorsal  valve)  large,  spirally  rolled,  and  baring 
a  triangular  foramen  beneath  the  beak  of  toe  dorsal  (ventral)  valve. 
2.  Afartinia  McCoy,  or  the  smooth  Spirifers,  in  which  the  hin^^e-Une  ii 
less  than  the  width  of  the  shell,  and  the  cardinal  area  tnangulsc 
8.  Athyris  McCoy,  in  which  there  is  no  vestige  of  either  foramen,  cs^ 
dinal  area,  or  hinge-line.  This  remarkable  genus  is  frequently  oonfoonded 
with  those  shells  usually  named  Terehratukiy  in  the  older  rocks,  bat  v 
distinguished  by  the  large,  spiral  appendages,  which  are  wanting  in  tiM 
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other  ffroQp.  4.  Brachythyris  McCoy,  in  which  we  find  the  longitudin- 
ally-ribhed  surface  of  Spirifera,  united  with  the  short  hinge-line  of  Mar- 
tinia,  5.  Orthis  Dal^  in  which  there  are  no  spiral  appendages,  the 
hinge-line  and  striae  frequently  spinose  ^as  in  Leptama)^  and  the  cardinal 
area  common  to  both  valves,  and  its  sides  inclined  toward  each  other  at 
its  angles;  dorsal  valve  smallest." — Op.  cit.,  page  128. 

On  page  146  of  the  same  work,  he  thus  concisely  describes  the 
genus: — 

^  Gm,  Ch, — Nearly  orbicular,  small ;  no  cardinal  area  or  hinge-line ; 
spiral  appendages  very  large,  filling  the  greater  part  of  the  shell. 

^  This  very  interesting  group  possesses  all  the  external  characters  of  the 
TerebratulidcBy  united  to  the  internal  structure  of  the  Spirifers,  to  which 
latter  family  it  truly  belongs.  Professor  Phillips  is  the  only  author  who 
has  recognized  the  group :  he  forms  of  it  his  last  division  of  the  genus 
SpiriferOy  but  gives  no  characters  to  distinguish  it  from  Terebratula ; 
the  internal  structure  is,  however,  a  sure  guide." 

The  above  is  all  that  he  wrote  about  the  genus  at  that  time ; 
and  it  will  be  perceived,  that  he  does  not  point  out  any  partic- 
ular species,  asthet^^pe:  and  farther,  that  there  is  nothing  in 
his  remarks  from  which  it  can  be  inferred  that  he  knew  any- 
thing about  the  genera  into  which  the  ^roup  was  afterwards  sub- 
divided. Consequently,  it  is  impossible  tnat  be  could  have  in- 
tended to  confine  the  genus  to  any  one  of  them ;  as  is  now  af- 
firmed by  some  of  the  naturalists  who  are  opposed  to  the  class- 
ification advocated  in  this  paper.  Instead  of  excluding  species 
with  an  imperforate  beak  such  as  A.  tumtda,  the  etymology  of 
the  word  Athyris  (without  a  door  or  opening),  the  expression, 
''  in  which  there  is  no  vestige  of  either  foramen,  cardinal  area 
or  hinge-line,"  and,  also,  ms  typical  figure  all  induce  the  belief 
that  he  had  before  him  one  or  more  forms  with  the  beak  entire. 
This  is  rendered  certain  bv  what  he  says  on  page  147.  Speak- 
ing of  what  he  calls  A.  coiicentrica,  he  says:  '*This  species  is 
not  uncommon ;  it  is  figured  in  the  Bull,  de  la  Soc.  G-^1.  de 
France,  with  a  perforated  beak  as  in  Terebratula.  I  have,  how- 
ever, seen  numerous  specimens  with  the  beak  entire  and  imper- 
forate, as  in  the  other  raleozoio  species."  It  is  highly  probable 
from  all  this  that  he  had  in  view  such  Silurian  forms  as  A.  tvr 
mida.  This  latter  species  is  so  common  that  it  is  almost  certain 
that  such  a  collection,  as  he  was  then  engaged  upon,  would  con- 
tain one  or  more  specimens. 

If  we  take  the  paragraph  (No.  3)  as  a  part  of  the  generic  de- 
scription, then  A.  iumida  is  included.  If,  on  the  other  hand, 
we  confine  ourselves  to  the  extract  from  p.  146,  it  is  not  exclu- 
ded, as  there  is  no  reference  made  there  to  the  structure  of  the 
beak.  This  latter  diagnosis  is  sufficiently  comprehensive  and 
general  in  its  terms  to  include  Athyris,  Spirigera  and  Meriata. 
He  did  not  place  A,  iumida  in  the  genus,  for  the  reason  that  his 
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work  was  confined  altogether  to  the  Carboniferous  fossils,  among 
which  it  does  not  occur.  But  he  did  so  afterward  when  he  de- 
scribed Professor  Sedgwick's  Silurian  fossils,  as  will  be  shown 
farther  on.  He  was  wrong  in  supposing  that  all  the  species 
were  imperforate,  a  matter  of  little  consequence,  as  it  was  sim- 
ply an  error  of  observation  which  does  not  vitiate.  Had  the 
Senus  turned  out  to  be  not  capable  of  subdivision,  all  that  could 
e  done  now  with  this  error  would  be  to  strike  it  out.  There 
was  sufficient  in  his  diagnosis  to  indicate  what  group  of  fossils 
was  intended.  He  was  also  wrong  in  supposing  S,  eoncentrica  to 
be  a  Carboniferous  fossil :  it  is  Devonian.  It  may  be  that  he 
mistook  some  other  species  with  an  imperforate  lieak  for  that. 
It  will  be  seen  farther  on  that  Prof.  King  made  a  similar  mis- 
take with  respect  to  this  very  species,  having  taken  T,  scalprum 
Barrande,  for  it ;  an  error  wnich  was  detected  by  Mr.  Davidson. 
Altogether,  he  referred  eleven  species  to  the  genus,  several  of 
which  have  been  shown  to  be  synonyms. 

In  the  same  work  he  proposed  another  genus,  Actinoconditis^ 
but  as  it  was  founded  on  error,  he  afterward  withdrew  it>  and 
added  it  to  Athyris.  (Brit.  Pal.  Foss.,  p.  486).  All  scientific  works 
abound  more  or  less  with  such  misconceptions. 

That  the  genus  was  understood  by  other  naturalists  to  include 
A.  tumida  is  proved  by  the  following  facte.  It  is  well  known 
that  the  genus  Spirigera  was  proposed  by^D'Orbigny,  in  1847, 
simply  as  a  substitute  for  Athyris^  on  the  ground  that  this  lat- 
ter name  implies  the  absence  of  a  foramen,  and  is,  therefore, 
not  appropriate  for  species  with  a  perforated  beak.  It  is  quite 
clear  that  D*Orbigny  considered  his  genus  to  be  precisely  the 
same  in  extent  as  Athyris,  All  the  species,  therefore,  which 
he  placed  in  Spirigera  he  regarded  to  be  fairly  within  the  group, 
.and  it  is  unquestionable  that  he  would  have  referred  them  all 
to  Athyris  had  not  that  name  appeared  to  him  objectionable. 
I  have  not  seen  his  original  description  in  the  "Annales  des 
Sciences  Naturelles,"  referred  to  by  Mr.  Davidson,  in  the  ex- 
tract given  below,  but  in  the  "  Pal^ntologie  Frangaise,"  vol. 
iv,  page  367,  he  says :  "  This  division  has  already  two  generic 
names  which  we  cannot  preserve,  because  they  are  in  complete 
contradiction  with  zoological  characters."  The  two  genera  re- 
ferred to  were  Athyris  and  Actinoconchis. 

He  specially  selected  T.  eoncentrica*  for  the  type  of  his  genus, 
and  therefore  if  Spirigera  he  retained  at  all  it  must  be  for  that 
section.  He  refers  to  his  "Prodrome"  for  a  list  of  the  species, 
.and  we  have  thus  only  to  examine  this  list  in  order  to  ascertain 
his  idea  of  the  extent  of  the  genus.  They  are  the  following, 
taking  them  in  the  order  in  which  they  are  published : 

*  '<  Le  type  est  T.  eoncentrica  de  Buch.  Toutes  lee  eap^ees  avec  leur  synoDjmM 
Ae  trouvent  dans  ootre  Pradrotne  de  paUoniologie  ttratigraphique!* 
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8»  CereSy  vultur^  Cirte^  passer,  Hereulea^  harpya^  Hecate,  iutnida,  con- 
eenirica,  Helmerseni^  Puschana^  dectissata,  plebeia,  Ferronesensis,  Ez" 
guerra,  Hispanica,  Tareno,  subconcentricay  Pelapayensis,  Campomanensis^ 
Mayendorfi,  Boissyi^  serpentina^  lameliosa,  amH^tia,  Blodena,  piano- 
sukata^  expansa,  pentaedra,  pectinifera,  trigonella,  quinquecostataj  quad" 
rieosiata,  trieosiata  and  cristigaUi, 

Several  of  the  above  species  do  not  belong  to  the  group.  This 
list  shows  that  D'Orbigny  regarded  the  genus  as  including  not 
only  the  types  of  Athyris  and  Spirigera  but  also  that  of  the  genus 
Merista  {M,  Herculea)  which  I  shall  notice  farther  on.  I  think 
it  quite  certain  that  had  D'Orbigny  been  aware  that  the  genus 
was  capable  of  subdivision,  he  would  have  retained  Athyris  for 
one  of  the  groups  which  have  the  beak  imperforate,  indeed, 
according  to  the  laws  of  nomenclature,  he  could  not  have  done 
otherwise  with  any  probability  of  producing  a  permanent  classi- 
fication. 

In  a  valuable  paper,  read  before  the  Geological  Society  of 
France,  in  May,  1§48,  on  the  Brachiopoda  of  the  Upper  Silurian 
rocks  of  England,''^  Mr.  Davidson  made  the  following  observa- 
tions on  D'Orbigny's  genus : 

Vient  enauite  le  genre  Spirigera  que  le  m^me  auteur  6tablit  pour  left 
coquilles  qui  poasSdent  des  epires  internes  places  de  la  m^me  manier^ 
que  les  Spirifer,  mais  qui  ont  des  appendices  et  des  details  d'organisation 
essentiellement  diff6rents.  Ces  especes,  parmi  lesquelles  nous  trouvona 
les  Terehratula,  tumida,  Circe^  concentrica,  subconcentrica,  Roissyi^  pectin^ 
ifera,  ambigua,  Helmerseni,  Pelapayensis,  Campomanensis,  Ferronesensis^ 
Ezquerra,  ffispanica^  ont  d6j&  et6  distingu^es  par  M.  de  Verneuil  coramer 
devant  former  une  section  k  part,  qu'il  a  nomm6e  ]a  section  des  Concen- 
trices.  Je  suis  de  I'opinion  de  M.  d'Orbignj  qu'elles  doivent  constituer  un 
genre.  L'6tude  minutieuse  que  M.  Bouchard  a  faite  de  la  Terebratula 
concentrica  ne  m'en  laisse  aucun  doute ;  mais  ce  genre  n'ayant  pas  en- 
core 6t6  convenablement  caract6ris6,  je  m^abstiendrai  de  I'adopter  dans 
oe  petit  m^moire  qui  n^est  pour  ainsi  dire  qu'un  r^um^  d^un  plus  grand 
travail  que  je  publie  en  ce  moment  dans  le  London  Geological  JoumaL 

Upon  the  above  I  shall  only  remark  that  it  is  quite  clear 
that  Mr.  Davidson  then  regarded  S.  concentrica  and  A,  tumida  as 
congeneric;  and  that  whatever  new  genus  might  be  established, 
it  would  include  both  species. 

In  1862,  McCoy,  in  the  2nd  Fasciculus  of  the  ''British  Paleo- 
zoic Fossils,"  page  196,  re-defined  Athyris  as  follows: — 

**  Gen.  Ck — Nearly  orbicular  or  ovate,  both  valves  convex ;  no  cardi* 
nal  area,  foransen,  or  binge-line :  spiral  appendages  to  beak  of  entering 
valve  very  large,  nearly  filling  the  shell ;  a  strong  mesial  septum  in  the 
rostral  part  of  entering  valve ;  dental  lamellse  moderate;  tissue  of  shell 
apparently  fibrous. 

*  Mimoire  tur  Ue  Brachiopodie  du  Sytthne  SiltdtUn  supSrieur  d^Angleterre,  par 
M.  Th.  BavidMD,  Boll.  GeoL  Soc.  Fr.,  v,  pp.  809,  814. 
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''One  tpecimen  (of  A.  tumida)  ihovs  the  pallia]  and  ovarian  impres- 
■iont  to  be  thick,  namerooa,  and  dichotomising  frequently  from  beak  to 
^  margin.** 

In  the  work  cited  and  in  the  8d  Fascicular,  we  find  the  fol- 
lowing speciea: — A,  tumtda,  &  eancentricOj  ambigua^  De  Roissyi^ 
cxpanaa^  globistricUa^  ghbularis,  gregaria,  paradoxa,  peetinifera, 
and  squamiaera.  This  shows  clearly  enough  his  views  of  the 
extent  of  the  genus,  that  is  to  say,  that  as  it  was  then  under- 
stood, it  included  both  A.  iumida  and  A.  concentrica.  In  com- 
menting on  this,  Prof  Hall  says : — "  The  fact  that  McCoy  cited 
this*  as  an  Athyris,  no  more  renders  it  an  Aihyris  than  it  was 
made  Airypa^  by  being  thus  described  by  Dalman ;  and  it  was 
just  as  free  for  the  foundation  of  a  genus  after  the  citation  of 
McCoy  as  before."  This  is  true  enough,  in  part  It  was  free 
for  the  foundation  of  a  genus  until  1863,  when  Davidson  used 
it  for  that  purpose ;  but  since  1858,  it  has  never  been  free. 

The  above  is  quite  sufficient  to  prove  my  first  and  second  pro- 
positions. 

I  am  not  aware  that  anv  thing  else  of  much  importance,  with 
the  exception  of  what  relates  to  Merista^  having  been  published 
up  to  1868,  when  Davidson's  excellent  work,  the  "  Introduction 
to  the  Classification  of  the  Brachiopoda,"  made  its  appearance, 
in  which  the  genus  was  first  subdivided.  But,  before  entering 
upon  this,  I  shall  notice  the  remarks  of  Prof.  Suess,  on  the  ge- 
nus Merista. 

This  genus  was  proposed  by  Prof  Suess,  in  1851,  but  he  did 
not  then  sufficiently  characterize  it.  The  following  is  all  that 
I  can  find,  relating  to  it,  that  was  published  previously  to  1863. 

'*  Mr.  E.  Suess  commnuicated  the  results  of  the  investigations  on  seve- 
ral Brachiopods,  from  the  Bohemian  transition  rocks,  which  had  been 
made  by  him  and  Mr.  Gustos  Dormitzer,  of  Prague.  He  showed  that 
some  of  the  forms  heretofore  referred  to  Terebratula  had  no  opening  in 
the  beak,  for  the  passage  of  the  muscle  of  adhesion ;  and,  also,  that  the 
distribution  of  their  inner  organs  points  to  an  affinity  with  the  non-at- 
tached genus  Pentamerus.  These  inner  organs  are  borne  by  six  parti- 
tions in  place  of  a  single  calcareous  loop ;  the  spiral  arms  are  not  un- 
reliable. 

*^Throuffh  the  separation  of  these  forms  (for  which  the  name  Merista 
is  proposed)  from  the  genus  Terebratula^  an  apparent  contradiction  in  the 
laws  of  paleontologicaT  distribution  is  solved,  since  these  smooth  forms 
will  now  be  separated,  which  have  heretofore  offered  an  apparent  contra- 
diction to  the  present  views  of  these  laws." 

Lest  I  should  not  have  expressed  his  views  rightly  in  this 
free  translation,  I  give  the  original  in  the  note  below.f 

•  This  Jour.  II,  zxzii,  181. 

t  "  Htrr  Eduard  Suess  theilte  die  Erfolge  der  Unter8ucfauii|^  einiger  Bracbiopodea 
ans  dem  bobmischeo  Uebergangsgebirge  mit,  die  er  eemeinschaftlich  mit  nerrn 
CustoB  Dormitser  in  Prag  angestellt  hatte.    £r  seigte,  dass  mehrere  bisher  za  den 
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On  page  160  of  the  same  work,  there  are  some  farther  re- 
marks on  the  classification  of  the  brachiopoda,  by  Prof.  Suess, 
in  which  he  refers  to  the  genus  Meriata.  No  generic  description 
is,  however,  there  given.  It  appears  also  that  it  was  again 
noticed  in  "Leonhard's  Neues  Jahrbuch,  p.  127,  1854,"  I 
have  not,  at  present,  access  to  that  work,  and  do  not  know 
whether  the  genus  is  described  there  or  not :  at  all  events,  at 
the  time  Mr.  Davidson  prepared  the  English  edition  of  his 
**  General  Introduction,"  Merista  was  not  understood. 

Prof.  King  in  his  "  Monograph  of  the  Permian  fossils  of  Eng- 
land "  (1850)  proposed  to  restore  the  genus  Oleiothyris  of  Phil- 
lips, apparently  making  it  partly  equal  to  AthyrU  McCk>y.  But 
the  specimen  on  which  this  arrangement  was  founded,  was  after- 
ward shown  to  Mr.  Davidson,  and  by  him  identified  with  T. 
scalprum  Barrande  (now  Merista  scalprum),  while  Cleiothyris 
was  intended  by  its  author  as  a  substitute  for  Atrypa.  (See  Da- 
vidson's Introduction,  p.  85.) 

2.  Subdivisum  of  the  Genua  by  Mr.  Davidson  in  1854, — From 
all  the  facts  above  given  it  may  be  gleaned  that  in  1858,  when 
Mr.  Davidson  was  engaged  in  the  preparation  of  his  (General 
Introduction,  this  group  of  Brachiopoda  was  known  as  a  single 
genus  but  with  two  generic  names  Athyris  McCoy,  1844 ;  /i^- 
rigera  D^Orbigny,  1847.  Each  of  these  wm  intended  by  its 
author  to  include  the  whole  group.  McCoy  was  under  the  im- 
pression that  all  the  species  had  the  beak  imperforate,  while 
D'Orbigny  maintained  that  they  were  all  perforated.  Both 
authors  were  partly  wrong  and  partly  right.  The  genus  was 
capable  of  subdivision,  but  no  one  had  as  yet  undertaken  that 
task ;  unless  indeed,  the  observations  of  Prof.  King  and  Suess 
can  be  so  construed.  With  regard  to  the  latter,  as  the  genus 
Merista  is  now  well  understood  and  is  diflferent  from  Athyris,  it 
does  not  affect  the  question.  Cleiothyris  may  be  considered  as 
obsolete. 

Mr.  Davidson  in  his  "  General  Introduction  "  in  endeavorinff 
to  reconcile  the  conflicting  nomenclatures  of  D'Orbigny  and 
McCoy  divided  the  genus,  retaining  the  name  Athyris  for  "  forms 
with  an  apparently  imperforate  beak  or  closed  foramen,  vari- 
ously disposed  septa  and  largely  developed  dental  plates."    He 

Terebrateb  gezShlte  Formen  an  ihrer  SpitM  keine  Oeffnang  for  den  Anheftnng*- 
mnskel  besitzen,  und  dass  aueh  die  Vertneilung  ihrer  inneren  Organe  aof  eine  Ver- 
vandtechaft  mit  der  ebenfalis  nicht  angehe&ten  Qattong  Pentamems  binweist. 
Diese- inneren  Orsane  werden  von  6  Wanden,  atatt  yon  eber  ein&chen  Ealkschleife 
getragen;  die  Spiralarme  selbst  sind  nicht  aufrollbar." 

"  IHirch  daa  Lostrennen  dieaer  Formen,  f&r  welche  der  Name  MtrUia  Torgeeehbi- 
een  wird,  von  der  Ghittung,  Terebratulii,  wird  zogleich  ein  scbeinbarer  Widerspmch 
in  den  Qeaetzen  palaontologischer  Verbreitung  gehoben,  da  eben  jene  glatten  Ar- 
ten  ausgefldneden  werden,  welche  den  bisherigen  Aniichten  iiber  diese  Oesetce  am 
achrofistan  edtgegengestanden  warea"-~t/aAr&«cA  der  k,  k.  geologuohm  Biickwan' 
Mtdtt,  Vienna,  i^  pt  4,  pp.  160, 160.    1851. 
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selected  two  species,  "J.,  tumtda  Dal.  or  Herctdea  Barrande,**  and 
specially  named  them  as  the  types. 

He  retained  JSpiryera  for  the  group  of  which  &  cancenirica  is 
the  type.  As  to  this  latter  group,  by  whatever  name  it  may  be 
hereafter  known,  its  extent  will  most  probably  always  be  that 
assigned  to  it  in  the  work  in -question. 

The  genus  Athyris^  however,  as  there  defined,  included  Merisla, 
a  circumstance  which,  however,  as  I  shall  presently  show,  in  no 
way  vitiates  the  arrangement.  In  a  note,  he  states, — "  before 
coming  to  the  above  conclusion,  I  submitted  my  views  to  Mr. 
Deshayes,  Mr.  Salter,  and  others,  who  seemed  to  consider  that 
this  mode  of  compromising  the  difficnltj  could  not  reasonably 
be  objected  to  by  the  two  authors  principally  concerned  nor  by 
the  generality  of  Paleontologists."  Op.  cit,  p.  86. 

Afterward  this  classification  was  strongly  objected  to  bv  seve- 
ral naturalists,  who  maintained  that  McCoy  had  ^'  originally  and 
positively  ^'  applied  the  name  Athyris  to  the  S.  ooncentriod  group, 
and,  therefore,  it  could  not  be  transferred  to  the  other  principal 
section.  He,  therefore,  in  the  French  edition  of  this  introducp 
tion  (1856)j  abandoned  his  first  arrangement,*  and  substituted  JUe- 
rista  and  Athyris^  at  the  same  time  transferring  the  latter  to  jS^ 
rigera^  as  in  the  extract  given  in  the  note  below.  (Op.  cit,  p.  101.) 

Upon  a  careful  examination  of  all  the  circumstances  I  think 
it  will  be  found  that  according  to  the  laws  of  nomenclature  this 
change  cannot  be  sustained.  I  shall  therefore  quote  some  of 
those  laws  and  endeavor  to  apply  them  to  this  case. 

The  first  rule  reads  thus : 

'^S.  1. — The  Dame  originally  given  by  the  founder  of  a  groop  or  the 
describer  of  a  species,  should  be  permanently  retained,  to  the  excIuaioQ 
of  all  subsequent  synonyms." 

It  seems  scarcely  necessary  to  quote  such  a  rule  as  this.  I 
only  do  so  in  order  to  make  the  comment,  that  it  is  the  most  im- 
I)ortant  of  all  the  laws  of  nomenclature ;  and  that  its  opera- 
tion cannot  be  prevented  in  any  case,  by  merely  technical  objec- 
tions or  by  any  error  in  the  details  of  a  genenc  or  specific  de- 
scription. Provided  the  original  diagnosis  contains  suflSicient  in 
substance,  to  enable  the  scientific  public  to  identify  the  groapi 
trivial  errors,  from  which  the  writibgs  of  no  natundist  are  free^ 

*  "  Mais  oe  moyen  terme  a  6ti  critique  par  plusieors  oatiiralistM  qiu  out  ihmM 
Bor  oe  que  le  terme  Athyrit  avut  6tA  orig^oairemeDt  et  positlvemeDt  appliqnA  pv 
son  aateur  a  la  7*.  eoncerUrica  et  sur  rimpropri^t^  de  raiatre  d^ommatioQ  poir 
dteigner  dee  coquelles  telles  que  lea  T,  tumiiht  ffereulea^  Ac  M.  Suen  nooa  a  ift» 
form^  (2)  qu'U  avait,  eu  1851,  propos6  le  nom  de  Mtriita  (8)  poor  le  groupe  ra»> 
ferment  ces  deroiera.  (TabandoDDe  done  la  propoditioD  que  TaTaie  fidte  en  185S,  «a 
je  cooeerre  indiffgremment  VAthyru  McOoy,  ou  le  Spirifftra  a'Orlx,  pour  le  T,  rantitm 
triea  ;  et  MerUta,  Saess,  pour  lea  T.  tumida,  Eirculea,  etc  (2)  NetM  /aArfrvcA,  ^ 
82,  Janvier,  1864.  (8)  Jahrb.  k,  k,  geol  EeiehnanHaltt  ii,  iv,  160,  1861.  ^'  " 
encore  dans  Leonhard^i  netnu  Jahrhuchf  p.  127, 1864." 
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will  not  have  any  eflfect  All  that'can  be  done  is  to  rectify ; 
not  to  destroy.  One  of  the  exoeptiona  to  this  rule  is  thus  ex- 
pressed in  No.  11.  "  A  name  may  be  changed  when  it  implies 
a  false  proposition  which  is  likely  to  propagate  important  errors." 
According  to  this  exception  if  the  name  Athyris  should  be 
applied  to  the  S.  concentrica  group  there  is  a  possibility  of  its 
j&lling  into  the  list  of  synonyms ;  for,  although  no  very  impor- 
tant error  would  be  superinduced,  yet  few  naturalists  can  apply 
it  to  shells  with  a  well  defined  foramen  without  feeling  that  such 
an  application  is  to  some  extent,  inconsistent  with  the  purity  of 
scientific  nomenclature. 

**  §  8. — A  generic  name,  when  once  estahlisbed,  should  ne^er  be  can- 
celled in  any  eubfiequent  subdiTision  of  the  groap,  bat  retained  in  a  re- 
stricted sense  for  one  of  the  constituent  portions." 

"  4. — A  generic  name  should  always  be  retained  for  tbat  portion  of 
the  original  genus  which  was  considered  typical  by  tbe  author." 

This  latter  rule  is  preceded  by  some  introductory  observa- 
tions which  should  be  embodied  in  it  as  they  in  ract  form  a 
part  of  the  rule  itself.  They  are  especially  applicable  to  this 
case. 

"  When  a  genus  is  subdivided  into  other  genera,  tbe  original  name 
should  be  retained  for  that  portion  of  it  as  at  first  defined.  Authors 
frequently  indicate  this  by  selecting  some  one  species  as  a  fixed  point  of 
reference,  which  they  term  the  **  type  of  the  genus."  When  they  omit 
doing  so,  it  may  still  in  many  cases  be  justly  inferred  that  the  first  spe- 
eies  mentioned  on  the  list,  if  found  accurately  to  ayree  with  their  defini- 
tMUy  was  regarded  by  them  as  the  type.  A  specific  name,  or  its  syno- 
pyms,  will  also  often  serve  to  point  out  the  particular  species  which  by 
implication  must  be  regarded  as  the  original  type  of  the  genus.  In  such 
cases  we  are  justified  in  restoring  the  name  of  the  old  genus  to  its  typi- 
cal signification,  even  when  later  authors  ha?e  done  otherwise." 

Now  this  rule  bears  directly  on  the  question,  because  many 
naturalists  are  under  the  impression  that  the  first  species  placed 
on  the  list  must  necessarily  be  regarded  as  the  type,  where  the 
author  is  silent  on  that  point.  But  according  to  the  above  (and 
common  sense),  it  is  only  so  if  found  a^cwraiely  to  agree  with  the 
definition,  Spirigera  concentrica  does  not  agree  either  with  the 
name  Athyrie,  nor  with  McCoy's  generic  description,  nor  with 
his  typical  figure.  Therefore  it  cannot  be  arbitrarily  selected  as 
the  type,  and  the  name  Athyris^  in  consequence,  retained  for 
that  group.  Indeed  in  many  instances  it  would  be  impossible 
that  the  first  species  placed  in  the  genus  should  be  the  type,  for 
the  author  might  not  have  the  true  type  in  the  collection  under 
investigation. 

In  this  instance,  as  before  mentioned,  McCoy  was  preparing 
a  work  exclusively  devoted  to  Carboniferous  fossils,  among 

Am.  Jour.  Sci.— Second  Sbbixs,  Vol.  XLIV,  Na  130.— Jult,  1867. 
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which  A.  iumida  does  not  occur.  Id  preparing  his  description 
of  the  genoB  he  may,  however,  have  had  that  species  before  him, 
and  its  imperforate  beak  may  have  had  some  influence. 

§  5.  ^  When  the  evidence  as  to  the  original  type  is  not  clear  and  indis- 
putable, then  the  person  who  first  sabdivides  the  genos  may  affix  the 
original  name  to  any  portion  of  it  at  his  discretion,  and  no  later  author 
has  a  right  to  transfer  that  name  to  any  other  part  of  the  original  genus,^ 

This  last  paragraph  applies  as  well  to  the  author  who  first 
sabdi Tided  the  genus  as  to  others.  Once  a  genus  is  established, 
or  subdivided,  on  sound  principles,  it  becomes  the  property  of 
science,  and  the  author  himself  (either  of  the  genus  or  the  subdi' 
vision)  can  make  no  change.  He  may  amend  by  striking  out 
the  errors,  if  any  there  be,  but  all  that  is  true  must  remain. 

I  think  that  on  a  careful  study  of  all  the  circumstances,  it  will 
be  perceived  that  Mr.  Davidson's  first  adjustment  of  this  question 
was  the  moat  wise,  the  best  for  the  interests  of  science,  and  the 
most  just  toward  all  the  parties  concerned,  that  could  be  devised. 
It  was  not  inconsistent  with  the  laws  of  nomenclature,  but  in 
perfect  accordance  with  them  in  every  particular ;  aud^  therefore, 
should  be  retained. 

In  one  respect,  however,  it  has  been  modified.  Aihyris  as 
first  defined  by  him,  included  Merisia  of  Prof.  Suess.  This  was, 
no  doubt,  due  to  the  fact  that  the  characters  of  this  last  named 
genus  were  not  then  accurately  known  to  tlie  scientific  publia 
This  makes  little  difference.  Aferista  has  long  since  been  sepa- 
rated, with  its  type  if.  Herculea;  leaving  the  other  and  most 
important  group  for  Aihyris  with  A.  tumida  for  the  type. 

W  ith  regard  to  Spirigera^  I  think  it  can  also  be  retained  not- 
withstanding the  following  rule : — 

§  "  When  two  authors  define  and  name  the  same  genus,  both  making 
it  exactly  of  the  same  extent,  the  latter  name  should  be  cancelled  in  toto^ 
and  not  retained  in  a  modified  sense.*' 

If  the  name  Aihyris  had  been  extremely  objectionable,  accor- 
ding to  the  11th  rule,  Spirigera  might  have  cancelled  it  alto- 
gether. But  the  true  principle  of  interpreting  these  laws  is, 
that  where  there  is  any  possibility  at  all  of  saving  the  original 
name  it  must  be  saved,  even  if  the  rules  be  strained  to  their  ut- 
most in  that  direction.  The  rules  cannot  be  stretched  to  de- 
stroy ;.  but  they  may  be  strongly  bent  in  the  other  direction,  to 
preserve.  If  a  generic  name  should  be  appropriate  for  a  large 
number  of  the  species  of  the  group  to  wnich  it  was  originally 
applied,  and  not  very  objectionable  as  to  a  few  only,  I  doubt  that 
it  can  be  changed.  Such  was  the  case  with  Aihyris  when  D'Or- 
bigny  objected  to  it.  More  than  two-thirds  of  the  species  de- 
signated by  him  are  imperforate,  and  he  should  have  retained 
the  name  for  these.    Some  naturalists  were,  therefore,  in  favor 
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of  rejecting  Spirigera  altogether ;  others  of  retaining  it.  It  is 
not,  therefore,  a  case  clearly  within  the  rule ;  and  as  there  was 
much  doubt,  the  best  course  to  take,  as  soon  as  it  was  fpund  pos- 
sible to  do  so,  was  taken  by  Mr.  Davidson.  He  decided  in  favor 
of  preserving  the  name. 

8.  Authors  who  have  adopted  ths  classification. — In  1866,  Profes- 
sors H.  G.  Bronn  and  F.  Eoemer,  in  the  third  edition  of  Bronn's 
Lethcea  Oeognostica  adopted  Davidson's  classification  and  copied 
his  diagnosis  of  both  genera  in  full.  They  cited  A,  tumida  as 
the  type  of  Athyris,  "  Die  typische  Art  ist  Athyris  tumida  Mc- 
Coy. {Atrypa  tumida  Dalman.)  Andere  Arten  sind  A.  Herculea 
{TerebrcUula  Herculea  Barrande),  A.  pseudo-scalprum  {Terebratula 
pseudo'scalprum  Barrande),  A,  scalprum  (Tertbratulk  scaiprum 
Fred.  Eoemer)."    Op.  cit.,  p.  831. 

They  also  recognized  S.  ooncentrica  as  the  type  of  Spirigera. 
"Die  typische  Art  ist  Sp.  concentrica  {Terthratula  concentrica 
Bronn).  Andere  Arten  sind  *§?.  pectini/era  {Atrypa  pectinifera 
Sowerby),  aus  dem  Zechstein,  /§?.  Boissyi^  (Sp.  de  Iloissyi  Le- 
v^ill^),"  &c..  Op.  cit.,  p.  832. 

In  the  same  year  Eichwald  placed  A.  tumida  in  Athyris  and 
S.  concentrica  in  Spirigera* 

In  1860  he  also  introduced  the  same  classification  in  his  great 
work  on  the  Paleontology  of  Bussia.  The  Bussian  species  are 
A.  tumida,  didyma,»ungula,  cassidea,  S.  concentrica  and  ambigua.'f 

In  my  studies  of  the  Canadian  Brachiopoda  I  had  no  occasion 
to  describe  any  species  of  this  ffroup  until  1859,  when  I  commen- 
ced a  series  of  papers  on  the  Devonian  Fossils  of  Canada 
West  At  that  time  I  had  not  fully  investigated  the  subject,  but 
understood  from  a  paper  published  by  Mr.  Davidson  in  the 
"  Geologist"  (vol.  1,  456),  and  also  from  Woodward's  "Manual 
of  the  MoUusca"  (p,  223),  that  A.  tumida  and  S.  concentrica  were 
thought  to  be  inseparable.^  Not  feeling  perfectly  satisfied  that 
this  was  the  correct  classification,  I  prefhced  my  descriptions  with 
the  following  remarks : — 

Genus  Athyris, — McCoy. 

**  There  is  much  difference  of  opinion  as  to  tbe  propriety  of  retaining 
tbis  generic  name.  It  implies  that  the  shells  have  no  foramen  in  tbe 
ventral  valve,  and  jet  many  are  placed  in  the  genus  which  have  the  beak 
distinctly  perforated.  Some  paleontologists  are,  therefore,  in  favor  of 
using  D'Orbigny's  appellation  Spirigera  instead  of  Athyris,  'Nearly  all  of 
tbe  Silurian  species,  and  some  of  those  from  the  Devonian  rocks,  have  thd 
beak  so  strongly  incurved,  that  no  foramen  can  be  seen.    For  such,  at 

*  Beitrag  zur  geogrsDhiachen  VerbreituDg  der  fossilen  Thiere  Rusalands.  BoIL 
Soc.  imp.  Nat  Moeoou,  f  ol.  zzix,  pp.  419,  422. 

t  Lelhan  Houiea,  vol.  ii,  p.  781  {AihyrtM);  p.  786  (Spirigera), 
X  lo  this  work  Mr.  Woodward  separates  Meritta  (although  with  doubt)  as  a  sab- 
genus,  and  refers  A,  tumida  to  Athyrii, 
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least,  the  name  Aihyris  does  not  appear  to  be  very  inappropriate.  Mr. 
Davidson  still  retains  it,  not  only  for  those  which  have  the  foramen  con- 
cealed, but  also  for  those  with  it  open.  It  appears  probable  that  the 
genus  will  sooner  or  later  be  sub-divided,  and  in  that  case  Aihyris  might 
be  retained  for  the  species  with  closely  incurved  beak,  and  Spirigera  for 
some  of  the  others.  I  shall  give  some  account  of  the  generic  characters 
of  this  group  of  shells  in  another  article.  The  following  species  are 
placed  in  the  genus  provisionally." — Canadian  Journal,  p2],  vol.  v,  p. 
273,  May,  1860. 

In  that  paper  I  described  two  species  with  closed  beaks,  A. 
clara  and  A,  Maia,  which,  no  doubt,  belong  to  the  eenus.  The 
others  with  perforated  beaks,  I  marked  doubtful,  thus : — A.  (?) 
seUula  (Hall) ;  A.  (?)  Clusiay  n.  sp. ;  A.  (?)  unisulcaia  (Conrad) ; 
A.  (?)  rosirata  (Hall) ;  A.  (?)  ChUk,  n.  sp.* 

I  think  it  the  same  as  the  species  called  Msrisiella  Doris  by  Prof.  Hall 
(13th  Reff.  Rep.,  p.  84,  1860).  I  doubt  that  any  of  the  others  belong  to 
either  Awyris  or  Spirigera, 

Afterward  Prof.  Hall  (18th  Eeg.  Rep.,  p.  74)  nroposed  to  estab- 
lish a  new  genus  MerisieUa,  precisely  identical  with  AihyriSy  as 
re-defined  by  McCoy,  in  1852.    His  diagnosis  reads  thus : — 

"  Shells  variable  in  form,  oval,  ovoid,  orbicular  or  transverse.  Valves 
unequally  convex,  with  or  without  a  median  fold  and  sinus;  beak  of  the 
ventral  valve  apparently  imperforate,  incurved  over  the  beak  of  the  small* 
er  valve ;  area  none ;  valves  articulating  by  teeth  'and  sockets.  Surface 
smooth,  or  with  fine  concentric  lines  of  growth  and  fine  obsolete  radia- 
ting stris,  which  are  usually  more  conspicuous  in  the  exfoliated  shell. 
The  interior  of  the  dorsal  valve  is  marked  by  the  presence  of  the  longi- 
tudinal septum,  and  the  upper  part  of  the  ventral  valve  by  a  deep  sub- 
triangular  muscular  impression  which  unites  with  the  rostral  cavity." 

Now  I  hold  that  instead  of  proposing  a  new  genus,  he  should 
have  retained  the  original  name  Aihyris;  because  his  proposition 
amounts  to  a  subdivision  of  the  group,  and  according  to  tne  laws 
of  nomenclature  he  should  have  applied  the  old  name  to  that 
portion  for  which  it  is  most  appropriate,  as  had  been  done  six 
years  before  by  Davidson.  As  soon  as  this  new  arrangement 
was  published,  I  re-investigated  the  subject;  and  perceiving  that 
it  amounted  to  nothing  more  than  a  restoration  of  Davidson's 

*  I  now  think  that  A,  clara  i»  the  lame  as  Prof.  Hall's  MerUttUa  tiattita,  bat 
Am  not  quite  8ur«  tbat  it  is  Ooarad'a  species.  A.  (f)  tdtula  was  afterward  found 
to  belong  to  a  new  genus  described  by  me  under  the  name  of  Charionella.  (Dpi 
/dt,  vol  vi,  p.  US,  March,  1861).  It  is  not  Atrypa  acitula  HaU,  a  point  on  which  I 
was  not  certain  at  the  time,  as  will  be  seen  by  the  description,  which  reads  thus  :— 

*'  The  above  figures  represent  different  views  of  two  specimens  of  a  spedea  whidi 
appears  to  me  to  be  identical  with  that  figured  in  the  work  above  cited.  It  varies 
greatly  in  size.  The  length  of  the  largest  specimen  that  I  have  seen  is  seventeen 
lines,  the  greatest  width  fourteen  lines,  depth  eight  lines.  The  smallest  is  about 
two  lines  in  length  and  many  of  intermediate  sizes  have  been  observed  to  make  out 
the  series.  It  is  not  certain  that  this  species  belongs  to  the  genus  AthyriC  Op. 
4»t.,  p.  du. 
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former  classification,  but  with  a  change  of  names,  I  declined  to 
adopt  it  In  all  the  publications  of  our  Survey,  in  which  species 
of  this  group  are  described  or  figured,  Athyris  is  used  inst^  of 
MeriateUa. 

On  the  merits  of  this  dassifioation,  a  note  in  this  Jour.,  11^ 
xxxiii,  180,  expresses  the  views  advocated  herein.  The  follow* 
ing  is  an  extract  tberefirom : — 

'^This  18  the  claasification  which  the  writer  of  the  criticism  maintains 
should  be  sustained,  and^we  caunot  see  any  reasonable  objection  to  it. 
It  is  perfectly  just  toward  both  McCoy  and  D*Orbigny.  It  inflicts  no 
injustice  on  any  other  auUior.  It  is  not  inconsistent  with  purity  of  zo- 
ological nomenclature,  or  in  any  way  injurious  to  science.  It  does  not 
require  any  modification  in  either  of  the  original  definitions.  The  tjrpi- 
cal  species  are  central  and  dominant  forms  of  two  different  groups  of  spe- 
cies which  together  form  one  larger  general  group.  Athyris^  under  thia- 
arrangement,  is  the  generic  name  of  that  group  which  has  A.  tumida 
for  its  type.  Spirigera  h  a  perfectly  unexceptionable  name  for  the  other 
group,  of  which  the  typical  form  is  8.  coneentrica.  Prof.  Hall's  pro- 
posed genus  Aferistella  is  precisely  identical  with  the  genus  Atkyru  in 
its  restricted  sense  (as  above  explained),  and  cannot  be  admitted  until 
some  good  reason  is  shown  for  setting  aside  Davidson's  arrangement  It 
belongs  to  Prof.  Hall  to  place  this  reason  before  the  public  in  a  clear  and 
unsophisticated  manner.  If  he  succeed  in  maintaining  his  point,  then 
he  will  establish  a  classification  for  this  group  of  fossils  far  inferior  to- 
that  proposed  by  Davidson.  Spirigera  must  be  suppressed,  and  Athyri$r 
must  take  its  place,  and  thus  stand  as  the  generic  appellation  of  a  group 
of  fossils  for  which  it  is  not  appropriate.  We  hold  that  this  change  ia 
not  necessary,  and  as  it  would,  if  adopted,  be  injurious  to  science  by  affect- 
ing the  purity  of  zoological  nomenclature,  it  cannot  be  maintained." 


Art.  VII. — JExperimenis  on  Itaeolumite^  {Articulite\  with  the  ex- 
plancUion  of  its  fiezibiUty  and  its  relation  to  the  formation  of  the 
Diamond;  by  Charles  M.  Wethsrill,  Ph.D.,  M.D.,  Profes- 
sor of  Chemistry  in  the  Lehigh  University. 

Ths  rock  which  derives  its  name  from  the  mountain  Itaco* 
lami  in  Brazil  is  certainly  one  of  the  most  interesting  witii 
which  we  are  acquainted.  As  the  companion  (probably  the 
matrix)  of  the  diamond,  a  study  of  its  origin  and  nature  might 
possibly  solve  the  problem  of  the  formation  of  that  gem; 
and  its  flexible  character  is  at  such  variance  with  our  ordinary 
experience  of  the  stability  of  rock,  that  it  is  wonderful  to  those 
even  who  are  most  £Bimi]iar  with  it. 

According  to  the  authorities,  itaeolumite  is  a  laminated  quartz 
rock  of  the  taleose  series,  owing  its  lamination  to  a  little  talc  or 
mica  (DanaX  to  which  material  its  flexibility  is  also  due  (Danai 
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Perc^  and  otbera).  It  oecara  in  extensile  fbmuUions  in  Brazil, 
the  tJrak,  and  in  the  United  States  in  Geoigia,  and  in  North 
Carolina,  and  appeara  particularly  to  aooompanj  the  diamond* 

The  specimens  which  I  have  examined  are :  Ist  A  number 
of  slabs  of  various  size  from  Saraw  Mt,  Stokes  Co.,  N.  C,  given 
to  me  by  Captain  Samuel  W.  Dewey.  2d.  Small  fragments  of 
a  large  slab  m  the  Museum  of  the  Smithsonian  Institution,  to 
which  it  was  presented  by  Charles  DeSelding,  who  obtained  it 
in  Bio  de  Janeiro*  its  locality  being  Mints  Creraes,  the  celebra- 
ted diamond  region  of  BraziL  These  two  specimens  have  the 
aame  general  appearance;  with  the  exception  of  color,  which 
for  the  North  Carolina  rock  is  a  light  yellow,  and  for  the  Brazi- 
lian mineral  a  light  reddish  brown,  and  of  the  granular  condi- 
tion, which  is  finer  for  the  North  Carolina  specimen. 

They  may  be  split  more  readily  in  one  direction  yielding 
slabs,  and  there  are  occasionally  small  fissures  at  right  angles  to 
these  layers.  There  is  also  in  one  of  my  specimens  a  plane 
forming  an  angle  of  16^  with  the  plane  of  reaaiest  cleavage  and 
perpendicular  to  the  planes  of  the  fissures.  It  appears  to  be  a 
joint  and  is  covered  with  small  crystals  of  quartz. 

Scattered  through  the  rock  are  small  scales  of  mica  which 
are  comparatively  few  in  number  but  of  uniform  size,  thin,  and 
determine  the  cleavage  of  the  rock.  These  plates  lie  in  parallel 
planes,  as  they  would  settle  naturally  from  a  liquid.  Where 
they  are  abundant  in  any  plane  the  rock  splits  there  readily.  If 
a  piece  of  the  itacolumite,  thus  split,  be  rublbed  down  perpendicu- 
larly to  the  cleavage  plane,  no  scales  of  mica  are  perceived 
upon  this  new  surface,  because  the  observer  is  looking  at  the 
cages  of  the  micaceous  plates,  but  the  lamellar  nature  of  the 
rock  is  thus  made  very  apparent. 

The  chief  constituent  of  the  rock  under  the  microscope  is 
quartz  in  very  sharply  fractured  and  fine  grains,  together  with 
a  little  mica.  Occasionally  are  to  be  seen  very  minute  black 
grains.  One  specimen  when  rubbed  down  shows  small  pieces 
of  compact  white  quartz,  giving  it  the  appearance  of  a  section 
of  sausage.  The  specific  gravity  of  the  North  Carolina  speci- 
men, taken  in  the  ordinary  manner  is  2*61 ;  but  269  after  freeing 
its  pores  from  air  by  a  vacuum  [sp.  gr.  of  quartz  2*65].  The 
analysis  yields  the  following  results : 

Vol.  at  red  heat  (water),                 -        -        -  0*17 

Silica,   ...        r        -        -        -  95-89 

Sesquioxyd  iron, 2*78 

Lime, 0*84 

99-68 

Besides  which,  the  qualitative  analysis  yielded  traces  of  KO, 
NaO,  MnO,  MgO;  but  no  A1,0^.    The  ferric  oxyd,  obtained 
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also  by  attacking  another  portion  of  mineral  by  hydrofluoric  acid, 
was  2*0S  p.  c.  The  iron  is  not  distributed  ver^  uniformly 
through  the  rock,  as  may  be  readily  seen  by  an  mspection  of 
specimens. 

I  found  it  impossible  to  separate  completely  the  mica  from 
the  quartz  by  edulcoration.  When  the  result  of  the  washing 
is  examined  with  the  microscope,  scales  of  mica  are  seen,  gene^ 
rally  colorless,  but  sometimes  dark  brown,  and  all  polarizing 
light,  as  do  also  the  grains  of  quartz. 

Tiffs  fine  edulcorate  wlien  heated  on  platinum  foil  B.B.  cakes 
together  8ligbtly,iand  a  slight  dust  acyiering  to  the  platinum 
does  not  fairly  melt  but  exhibits  signs  of  intumescence.  With 
salt  of  phosphorus  very  fine  grains  of  silica  are  seen  floating  in 
the  bead.  With  hoAji  a  clear  glass  without  intumescence  re- 
sults. Aa  experiment  for  HFl  with  the  itacolumite  mica  yield- 
ing negative  results. 

The  ]j|ca  examined  with  the  spectroscope  gave  the  reactions 
of  KO  and  NaO  only.  No  different  result  was  obtained  after 
the  mineral  had  been  attacked  by  liquid  hydrofluoric  acid,  and 
the  residue  eva{)orated  to  dryness  with  sulphuric  acid  before  ex- 
posure to  the  flame. 

The  relative  hardness  of  the  siliceous  grains  in  the  mineral 
appears  to  be  that  of  agate  which  may  be  scratched  slightly  by 
them.  On  one  occasion  the  bottom  of  an  agate  mortar  received 
a  very  decided  scratch  which  gave  color  to  the  supposition  of  a 
minute  diamond  as  the  cause.  The  rock  is  quite  porous  when 
compared  with  other  sandstones ;  water  placed  in  an  excavation 
will  filter  very  readily  through  the  stone,  even  in  a  direction 
perpendicular  to  the  plane  of  stratification.  Oases  diffuse  very 
easuy  through  these  pores;  if  a  slab  of  the  itacolumite  one 
quarter  of  an  inch  in  thickness,  be  cemented  to  the  top  of  a 
glass  cylinder,  which  is  then  filled  with  hydrogen,  water  rises 
very  rapidly  into  the  tube. 

When  the  mineral  is  raised  to  a  red  heat,  it  acquires  a  red 
color  when  cool ;  when  plunged  hot  into  water  it  does  not  be- 
come more  friable.  Under  the  HO  flame  it  fuses  to  a  nearly 
colorless  glass.  Heating  to  redness  does  not  impair  the  flexi- 
bility of  the  stone. 

The  specimen  from  Brazil  was  not  analyzed.  It  presented 
the  same  physical  character  as  the  North  Gsurolina  mineral.  Its 
color  was  different,  being  reddish  brown. 

In  the  Brazil  sandstone,  the  siliceous  trains  are  larger.  To 
the  eye  the  quantitative  relation  of  the  silica  to  the  mica-  is  the 
same  for  both  specimens;  if  there  be  any  difference,  it  is  in 
favor  of  a  somewhat  larger  proportion  of  mica  in  the  Brazilian 
itacolumites. 
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Explcmation  of  the  flexMUhf. — ^The  flexibility  of  this  rock  is 
attributed  uniyersally  to  the  mica  which  it  contains,  an  infer- 
ence which  the  microscope  shows  to  be  unwarranted.  This 
flexibility  is  due  to  smaU  and  innumerable  ball  and  socket  joinis, 
which  exist  throughout  the  mass  of  the  stone  very  uniformly. 
Each  joint  permits  a  slight  movement  which  is  always  greater 
in  one  direction.  The  accumulation  of  joints  suffers  a  limited 
motion  in  every  direction.  This  mobility  is  not  perceptible  in 
thick  slabs  unless  they  are  large  as  to  their  other  two  dimen- 
sions. From  such  a  slab  it  is  easy  to  obtain  a  small  and  thin 
piece  in  which  the  flexibility  may  be  observed ;  and  the  thin- 
ner the  section  the  greater  is  the  motion.  Where  small  joints 
or  fissures  occur,  the  motion  is  greater  at  those  points. 

This  jointed  structure  is  so  wonderful  tkat  it  would  warrant 
the  name  "  articulite  "  to  be  given  to  the  mineral,  especially  if 
we  should  find  it  again  in  other  sandstones  by  observing  them  in 
very  thin  slabs. 

To  determine  the  nature  of  the  motion,  at  first,  various  thin 
sections  of  the  stone  were  taken,  cut  in  three  directions,  viz :  one 
parallel  to  the  plane  of  stratification,  one  perpendicular  to  this 
plane,  and  one  perpendicular  to  each  of  the  above  planes. 

The  sections  were  made  by  cementing  layers  of  tne  rock  upon 
a  glass  slide  with  shellac,  rubbing  down  to  the  required  thin- 
ness upon  a  slab  of  the  itacolumite,  and  removing  the  resin  by 
alcohol. 

These  sections  were  listened  to  a  piece  of  cork  in  such  a  man- 
ner that  they  might  be  moved,  and  the  motion  observed  under 
the  microscope.  The  sections  behaved  alike  and  the  play  of  the 
joints  was  at  once  seen.  I  subsequently  found  that  thin  sections 
were  not  at  all  needed  for  this  purpose,  since  the  articulations 
may  be  perceived  with  the  microscope  in  any  fragment  of  the 
mineral.  A  piece  is  fastened  to  the  stage,  which  is  then  inverted 
and  slightly  tapped  to  remove  any  loose  grains  of  sand.  JJpon 
adjusting  the  instrument  and  touching  the  specimen  gently  with 
a  quill  point,  it  is  perceived  to  be  composed  of  small  botrioidal 
masses  or  congeries  of  grains  of  sand.  The  observer  can  scarcely 
divest  himself  of  the  impression  that  he  sees  a  loose  layer  of 
sand,  until  the  stage  is  again  inverted  and  jarred,  which  demon- 
strates that  the  grains  are  interlocked.  By  managing  the  reflec- 
ted light,  with  which  the  object  is  illuminated,  the  plates  of 
mica  can  be  distinctly  seen ;  they  are  very  few  in  number,  and 
take  no  part  whatever  in  determining  the  motion.  The  artieulation 
is  not  that  of  basaltic  columns.  The  component  grains  are  ar- 
ranged so  that  most  of  the  groups  have  cavities  and  projections, 
and  so  that  the  projection  of  one  group  engages  in  the  cavity  of 
its  neighbor. 

By  observing  the  thin  edge  of  the  specimen  regular  cavities 
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are  seen,  out  of  wbioh  groups  of  sand  particles  have  fallen. 
The  rock  may  even  be  dissected  by  the  needle  point  and  shown 
to  be  made  up  of  such  congeries,  and  the  groups  may  also  be 
resolved  into  their  constituent  grains. 

The  millimetric  length  and  breadth  of  the  groups  varies  from 
0-26x0-26  to  0*26x0-82,  and  the  size  of  the  individual  grains 
composing  the  groups  averages  between  (0*026)'  to  (0'04)'  mm. 

Many  are  as  large  as  (008^'  and  some  as  small  as  (O'OIS)'. 
The  general  cubic  capacity  or  a  group  or  grain  could  be  deter- 
mined by  multiplying  the  above  areas  by  one  of  the  linear  di- 
mensions  given. 

Each  group  appears  to  be  composed  of  from  20  to  60  grains 
of  sand  not  very  strongly  agglutinated.  The  individual  grains 
are  very  "  sharp "  fragments  of  silica,  not  fiat  plates,  and  of 
great  uniformity  with  respect  to  size. 

The  scales  of  mica  are  flat  and  nearly  square  fragments. 
They  average  in  area  (008)*  mm.  and  vary  from  (0-26)*  to 
(0-065)«  mm. 

The  Brazil  mineral  presents  almost  exactly  the  same  charac* 
ter  under  the  microscope  as  that  from  North  Carolina,  with  the 
exception  that  the  individual  grains,  as  well  as  the  congeries,  are 
somewhat  larger  in  the  former.  The  oxyd  of  iron  in  the  min- 
eral is  not  the  cement  by  which  the  grains  are  united,  for  a  thin 
section  of  the  rock  boiled  in  HCl  for  five  hours  did  not  become 
more  friable.  The  cement  would  appear  rather  to  be  siliceous 
(hydrated  silica) ;  because  a  piece  boiled  in  a  solution  of  caustic 
soda  becomes  partially  disintegrated, -especially  at  the  edges,  and 
is  much  more  friable  as  to  its  mass. 

When  dilute  solution  of  hydrofluoric  acid  is  poured  upon  a 
thin  section  it  is  immediately  resolved  into  grains,  affording  a 
complete  disintegration  of  the  section. 

Tne  flexibilitv  of  the  itacolumite  (N.  C.)  is  shown  in  a  strik- 
ing  manner  with  a  cylindrical  piece  sawed  out  from  a  thick  slab 
of  the  sandstone  and  rubbed  aown  upon  another  piece  to  the 
r^uind  shape.  The  planes  of  stratification  were  taken  parallel 
with  tne^it^ylinder's  axis. 

The  specimen  measures  198  mm.  (7f  in.)  by  18  mm.  (iin.)  in 
diameter.  It  can  be  compressed  and  elongated  in  the  direction 
of  its  axis,  the  extent  of  the  motion  being  a  little  over  i  mm. 
When  one  end  is  fixed,  the  other  end  may  describe  a  circle  of 
84  mm.  (If  in.)  diameter,  and  may  be  made  to  touch  every  point 
in  the  area  of  the  approximate  spherical  zone.  The  rod  can  also 
be  twisted  about  its  axis,  the  torsion  being  10^. 

Catenary. — When  the  rod  is  supported  upon  two  nails  185  mm. 
apart,  it  assumes  the  form  of  a  curve  very  like  the  catenary. 
The  greatest  defiection  from  the  line  joining  the  points  of  sup- 
port varies  fix)m  8  to  8^  mm.  as  the  rod  is  rotated  about  its  a2as 
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on  the  nails.  My  collesgae  and  Pro£  of  Mathematios  in  the 
University,  CoL  E.  W.  Morgan,  very  kindly  undertook  the 
discussion  of  this  cunre  with  the  following  resalts.  The  curve 
was  traced  upon  paper  with  a  pencil  under  the  stone  resting 
upon  two  points  of  support  at  its  extremities  and  the  ordinates 
were  measured  for  comparison  with  the  ordinates  of  different 
curves. 

Prof.  Morgan  at  first  compared  with  the  circle,  as  the  curvature 
was  so  slight,  but  it  departed  sensibly  from  that  curve  in  such 
a  manner  as  a  true  catenary  would  do.  He  then  compared  it 
with  a  loaded  catenary  (which  is  a  parabola)  with  similar  result& 
The  beam  loaded  with  equidistant  equal  weights  (ellipse)  was 
next  essayed  but  the  curve  did  not  agree  wim  it.  Nor  aid  it 
coincide  with  the  true  catenary.  It  was  nearer  to  the  loaded 
catenary  than  to  any  known  curva  The  result  therefore  of  the 
calculation  indicated  that  the  curve  of  the  stone  lay  between 
the  catenary  and  the  ellipse. 

Prof.  Morgan  next  prepared  an  experiment  with  a  small  beam 
of  white  pine  loaded  with  equal  equidistant  weights  for  the 
ellipse,  with  a  fine  and  flexible  gold  chain  for  the  catenary,  and 
witn  the  stone  cylinder.  These  were  placed  upon  the  same  sup* 
j>orts  (185  mm.  apart)  and  so  arranged  that  the  greatest  deflec* 
tion  for  each  curve  should  be  to  the  same  point. 

Upon  comparing  the  chain  with  the  loaded  beam  it  was  evi- 
dent that  the  latter  curve  was  a  true  ellipse,  and  consequently 
the  comparison  would  be  attended  with  no  uncertainty  due  to  a 
supposeci  defect  in  the  slip  of  pine.  The  chain  and  stone  were 
compared  next,  and  then  the  stone  and  beam.  Although  the 
experiment  was  not  of  a  character  to  afford  very  delicate  meas- 
urements, it  showed  with  great  clearness  that  the  curve  of  the 
stone  is  verv  nearly  a  catenary,  and  that  it  lies  between  this 
curve  and  tne  ellipse. 

This  result  which  was  not  anticipated  by  either  of  us,  for  we 
expected  that  the  curve  would  prove  to  be  a  catenary,  is  very 
interesting  and  agrees  with  the  jointed  condition  of  the  stone,  as 
well  as  with  the  character  of  the  joints  shown  by  the  microscope. 

In  a  flexed  beam  the  forces  are  partly  compressive  and  partly 
tensile,  as  we  consider  the  upper  or  the  lower  portions  of  the 
beam,  and  when  the  beam  is  loaded  with  equidistant  equal 
weights,  the  conflict  of  these  forces  causes  the  beam  to  assume 
the  form  of  the  ellipse.  The  itaoolumite  cylinder  takes  the  cate- 
nary form  by  reason  of  its  ball  and  socket  joints.  But  the  rod  has 
a  definite  thickness  and  a  series  of  joints  parallel  with  its  axis,  ia 
this  respect  unlike  a  true  chain.  Furthermore,  as  the  micro- 
scope shows,  the  sockets  are  roughs  as  they  are  formed  by  grains 
of  sand,  and  the  protuberances  fitting  into  them  are  also  rough. 
Consequently,  when  the  stone  bends  by  its  weight  between  the 
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supports  there  is  a  compressive  action  toward  the  top,  and  a 
tensile  one  along  the  bottom  of  the  cylinder,  as  in  the  case  of 
a  beam,  and  this  gives  an  elliptical  character  to  the  curve.  As 
the  diameter  of  the  rod  increased  or  diminished,  I  should  expect 
to  find  the  curve  of  the  stone  approach  the  ellipse  or  the  true 
catenary. 

The  relation  of  itacolumite  to  the  diamond. — ^The  most  interest- 
ing relation  of  this  rock  is  to  the  diamond  which  it  accompa- 
nies. This  gem,  found  at  first  in  the  *'  gurgulho  "  or  disintegra- 
ted rock,  has  at  length  been  discovered  in  situ  in  the  itacolumite 
itself;  thus  showing  that  this  sandstone  is  at  least  one  of  the 
sources  of  the  diamond. 

The  physical  conditions  which  have  led  to  the  peculiar  jointed 
character  of  the  itacolumite  may  have  had  an  important  bear- 
ing upon  the  crystallization  of  the  diamond,  and  hence  it  is  of 
interest  to  ascertain  what  those  conditions  were,  with  the  hope  of 
throwing  light  upon  the  origin  of  the  gem. 

I  confess  to  be  at  a  loss  to  offer  a  very  reasonable  hypothesis 
with  respect  to  these  conditions.  It  is  difficult  to  see  why  the 
siliceous  fragments  cohere  to  form  definite  groups  or  congeries. 
If  we  suppose  that  planes  having  a  certain  relation  to  the  crys- 
talline axes  cohere  by  long  continued  contact  more  readily  than 
planes  having  a  different  relation,  why  does  this  partial  cohe- 
sion occur  with  such  surprising  regularity ;  why  also  is  it  not 
perceived  in  other  sandstones  ?  It  would  appear  that  the  sand 
which  formed  this  rock  contained  something  diffused  in  a  regu- 
lar manner  (and  which  was  subsequently  removed),  which  pre- 
vented the  uniform  contact  of  the  siliceous  grains.  It  is  pos- 
sible to  conceive  that  petroleum  might  have  that  effect  when 
added  to  sand  of  a  certain  degree  of  moistness,  forming  a 
kind  of  emulsion,  and  that  the  petroleum  was  afterward  slowly 
removed  by  a  process  which  permitted  a  crystallization  of  a  por- 
tion of  its  carbon.  When  water  was  dropped  upon  dry  sand, 
the  mixture  when  stirred,  formed  lumps  of  uniform  size ;  if,  be* 
fore  stirring,  a  little  petroleum  was  added,  the  lumps  appeared 
to  form  more  readily.  The  lumps  are  left  out  of  aqueous  con- 
tact by  the  coating  of  petroleum  around  each  one,  while  the 
siliceous  particles  forming  the  lumps  have  water  between  their 
component  grains.  Cohesion  could  take  place  between  the  par- 
ticles, but  not  between  the  lumps.  Under  the  microscope  the 
sand  thus  treated  bears  a  striking  resemblance  to  itacolumite. 

I  made  this  supposition  before  acquaintance  with  DeOhan- 
courtois's  hypothesis  that  the  diamond  may  have  been  formed 
from  hydrocarbons,  and  that  its  origin  is  thus  connected  with 
the  existence  of  petroleum-bearing  schists.  My  hypothesis 
therefore  receives  a  certain  support  from  the  views  of  DeChan- 
courtois. 
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I  have  heated  sereral  of  my  specimens  of  itaoolamite  to  as- 
certain whether  any  petroleum  odor  was  evolved,  but  with  nega- 
tive results.  If  the  diamond  proceeded  from  a  slow  and  gradual 
oxydation  of  the  hydrocarbon  perhaps  we  should  not  expect  to 
find  any  petroleum  left. 

In  this  connection  the  small  and  rarely  occurring  black  specks, 
seen  with  the  microscope,  are  to  be  noted ;  are  they  minute  black 
diamonds,  and  have  they  any  relation  to  the  experiment  where 
the  agate  mortar  was  so  deeply  scratched  ? 

Bethlehem,  Peims^lyaDia,  April  6. 


Abt.  Yin. — On  the  Laws  which  govern  the  general  distribution  oj 
Heat  over  the  Earth;*  and  on  Brewster^ s  Neutral  Point;  by 
Pliny  Eablk  Chase. 

h  The  laws  which  govern  ths  distribution  of  heat 

The  principal  elements  of  general  thermometric  variation 
are :  1,  the  heat  imparted  by  the  sun ;  2,  terrestrial  absorption 
and  radiation;  8,  atmospheric  currents.  Of  these  three  agen- 
cies, the  first  is,  in  one  sense  at  least,  the  chie^  since  it  is  the 
one  on  which  the  others  depend ;  the  second  is  mainly  instru- 
mental in  modifying  the  other  two,  and  especially  in  retarding 
the  daily  and  yearly  changes;  the  third  is  a  subject  of  hourly 
experience,  and  its  meteorological  importance  is  now  generally 
recognized. 

The  amount  of  heat  which  is  received  directly  ftom  the  sun, 
evidently  varies  as  the  cosine  of  the  zenith  distance,  or  the  sine 
of  the  sun's  altitude.  In  the  daily  distribution  of  temperature 
this  is  the  most  important  element,  as  is  evident  from  the  tabu- 
lar comparisons  in  my  communication  of  Sept.  21,  1866.t  Ab- 
sorption and  radiation  proceed  at  nearly  uniform  rates,  therefore 
it  may  be  assumed  that  their  effects  are  approximately  propor- 
tional to  the  time  during  which  they  operate.  The  averajge  gen* 
eral  variation  which  is  due  to  the  influence  of  the  winds  is  a  dif- 
ficult point  to  determine,  but  the  present  investigation  has  led 
me  to  believe  that  it  may  be  measured  by  the  difterence  oi  arc 
(instead  of  the  aine-difference)  of  the  sun^s  meridian  altitude. 
My  reasons  for  this  inference  are  the  following :  1,  the  general 
average  temperature  of  the  year  often  appears  to  vary  very  near- 
Iv  as  the  arc  in  question ;  2,  it  seems  unreasonable  to  suppose 
that  a  variation  of  this  character  can  be  attributable  either  to 
the  heat  communicated  by  the  sun  or  to  terrestrial  absorptioa 
and  radiation ;  S,  the  tendency  of  the  air,  so  far  as  it  is  deter* 

*  Abridged  from  the  Proceediags  of  the  Am.  Philosophical  Society,  Feb.  1, 1867- 
t  Proc  Amer.  PbiL  Soc^  toL  z,  pp.  261-269.    See,  especially,  the  obeerTatieiis 
jtX  St  Bernard,  and  tfoe  general  average  of  Table  I,  p.  267. 
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mined  by  the  direct  heat  of  the  sun,  is  at  all  times  toward  that 
point  of  the  earth's  sur&ce  at  which  the  sun  is  vertical,  and  we 
may  readily  believe  that  that  tendency  should  be  proportional 
to  the  distance,  measured  on  a  great  circle  of  the  earth,  through 
which  the  air  would  be  obliged  to  move  in  -order  to  reach  the 
sub-solar  point.  This  distance  evidently  varies  as  the  arc  of  the 
sun^s  zenith-distance. 

We  have,  then,  three  natural  standards  for  admeasurement, 
by  means  of  which,  if  we  rightly  eliminate  special  and  limited 

Serturbations,  we  may  perhaps  be  able  to  determine  the  pre* 
ominating  influence,  in  many  cases  both  of  local  and  of  general 
thermal  disturbance.  In  order  to  institute  as  broad  a  compari- 
son as  possible,  I  have  adopted  a  method  of  elimination  wnidi 
may  be  illustrated  by  a  single  example. 

The  average  monthly  temperatures  of  the  United  States,  as 
deduced  from  Prof.  Coffin's  reductions,  appear  to  be  as  follows: 

JaiL  28-863  Felx  t<h878  Mar.  89*049  Apr.  49*744  May  60*902  June  69*780 
July  76*640    Aug.  71*764    Sept  65-648    Oot.  68*922    Not.  42*860    Dec.  82*1 82 

Averaging  the  temperature  at  equal  intervals  from  January 
(taking  the  mean  temperature  of  Dec.  and  Feb.,  of  Nov.  and 
March,  &;c.),  we  get  the  following  results. 


Months  from  Jan. 

0 

1 

2 

3 

4 

6 

6 

Average  temp. 
Monthly  dift 

28*852 

81-602 

40*699 

61*888 

68*272 

70-767 

76*640 

•  •  •  • 

8-160 

12*847 

28*481 

84*020 

42-426 

47*288 

Ratio  of  do. 

•  •  •  • 

•067 

•261 

*497 

•788 

•897 

I'OOO 

Ratio  of  difr.  of 
aeaith  distanoe, 

'      •  •  •  • 

*069 

266 

•600 

•746 

■981 

1^000 

The  second  of  the  above  series  of  ratios  (that  of  the  differ- 
ences in  the  arcs  of  the  sun's  zenith-distance)  is  based  upon  the 
following  estimate  of  the  average  monthly  increase  of  solar  alti- 
tude at  dil  places  in  the  temperate  zones. 

Mo8.  from  winter  Mtetlce,  12  3  4  5  6 

Increase  of  solar  altitude,         8i*        12^        28i''        86<»        48f*        47^^ 
Ratio  of  increase,  -069        ^266        -600        -746        •981        1*000 

If  we  allow  about  24  days  for  the  cumulative  effects  of  increas- 
ing heat  and  cold,  these  ratios  become  properly  comparable  with 
the  monthlv  ratios  of  temperature-variation,  as  in  the  following 
table,  which  is  compiled  from  the  works  of  Dove  and  Guyot. 


DiS.  of  time,  mos. 

1 

2 

8 

4 

5 

Ratios  of  sines, 

•076 

•284 

•546 

•784 

•946 

«       "  arcs. 

•069 

•266 

•600 

•746 

•981 

K.  Hemisphere, 

•076 

'269 

•512 

•768 

•986 

S.  Hemisphere, 

•077 

•281 

•688 

•768 

•988 

Arctic  region, 

•071 

•281 

•479 

•788 

•984 

Europe, 

•069 

•289 

•601 

•788 

•988 

Asia. 

■097 

•274 

•586 

•769 

•984 

N.America, 

•056 

•279 

494 

•741 

•917 

S.  America, 

•077 

•276 

*501 

•724 

•986 

Afriea, 

•088 

•267 

687 

•761 

•988 

Aurtnlia, 

<081 

•818 

•618 

•801 

918 
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An  extensive  series  of  compiriflons*  seems  to  warrant  the 
following  inferences,  all  of  which  are  confirmed  by  other  oon- 
siderationa 

1.  Taking  into  view  the  entire  land  surface  of  the  globe  and 
the  entire  range  of  the  year,  the  direct  heat  of  the  sun  and  the 
induced  aerial  currents  appear  to  be  about  equally  instrumental 
in  determining  fluctuations  of  temperature. 

2.  The  influence  of  the  winds  is  most  marked  in  the  Northern 
and  Western  hemispheres;  that  of  solar  obliquity,  in  the  South- 
em  and  Eastern  hemispheres. 

^.  Where  the  sun's  rays  are  least  intense  (as  in  the  Polar  Be- 
gions)  and  where  the  winds  are  most  variable,  the  ratios  exhibit 
the  nearest  parallelism  to  the  increments  of  arc ;  but  where  th» 
winds  are  most  uniform  (in  and  near  the  region  of  monsoons), 
they  correspond  more  closely  with  the  sinal  increments. 

4.  The  general  changes  of  temperature  at  midwinter,  and  at 
the  equinoctial  seasons  (when  the  sun's  declination  is  changing 
most  rapidly),  are  most  dependent  upon  the  local  solar  heat;  the 
midsummer  changes  are  more  subject  to  the  influence  of  the 
winds. 

5.  The  greatest  conflict  of  opposing  forces  occurs  during  the 
sun's  passage  between  the  comparatively  wind-governed  North- 
ern hemisphere  and  the  sun-governed  Southern  hemisphere. 
This  conflict  is  manifested  in  the  spring  and  autumn  rains. 

6.  The  closest  and  most  general  approximation  of  ratios  is 
shown  in  the  monthly  temperature  change  at  midsummer,  which 
corresponds  almost  precisely  with  the  change  of  arc. 

2.   On  Brewster^s  Neutral  Point. 

In  the  April  number  of  the  Philosophical  Magazine,  Sir  David 
Brewster  says:  "Dr.  Eubenson  has  never  been  able  to  see,  even 
under  the  fine  sky  of  Italy,  the  neutral  point  which  I  discovered 
under  the  sun,  and  which,  I  believe,  has  never  been  seen  by  any 
other  observer  than  Mr.  Babinet." 

The  point  is  question  can  be  easily  seen  in  Philadelphia  on 
any  clear  day,  when  the  sun  is  more  than  20^  above  the  horizon, 
and  I  have  reason  to  believe  that  it  can  be  found  with  equal  ease 
at  many  other  places  in  the  United  States,  although  I  have  not 
been  able  to  find  any  published  observations  except  my  own.f 

As  all  the  phenomena  of  skylight  polarization  are  very  inter- 
esting, and  as  some  of  its  laws  are  still  imperfectly  understood, 
others  may,  perhaps,  be  induced  to  turn  their  attention  in  this 
direction,  so  as  to  determine  whether  the  difficulty  experienced 
by  European  observers  is  owing  to  a  higher  latitude,  to  a  moister 
atmosphere,  or  to  some  other  cause. 

*  Sea  PMOMdmn,  Ao,  loc  dt 

t  Proft  Attor.  FKiL  Socl,  tqL  z;  this  Journal,  yoL  zlii,  ppu  111,  112. 
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A  simple  Savart  polariaoope  is  saf&cient  for  making  the  obser- 
yatioDS.  In  positing  Brewster's  neutral  point,  I  have  usually 
raised  the  lower  sash  of  an  attic  window  so  that  the  bottom  of 
the  sash  will  screen  the  sun  from  the  polarisoope.  I  have  thus 
been  able,  in  every  instance  when  the  atmospheric  conditions 
seemed  favorable,  to  see  very  distinctly  the  neutral  pointy  and 
the  oppositely  polarized  bands  above  and  below. 


Abt.  IX. — OontrAutums  toward  a  Theory  of  PhoUhchemistry  ;  by 
M.  Carsy  Lea. 

In  a  somewhat  extended  series  of  experiments  published  at 
various  times,*  I  endeavored  to  fix,  as  far  as  I  was  able,  some 
of  the  facts  of  photo-chemistry,  and  more  especially  the  nature 
of  the  action  of  light  upon  iodid  of  silver,  at  once  the  most  im* 
portant  and  the  most  aifficult  of  explanation  of  all  the  facts  of 
photo-chemistry  which  fall  under  our  notice.  The  phenomena 
exhibited  by  iodid  of  silver,  in  the  point  of  view  which  they 
assume  to  me,  are  the  key  to  the  whole  matter,  and  based  upon 
them,  I  propose  to  offer  some  theoretical  views  upon  the  general 
subject. 

The  study  of  light  has  always  been  largely  aided  by  analogi- 
cal reasoning  from  another  source — that  of  sound,  whose  phe- 
nomena probably  afforded  the  first  conception  of  the  undulatory 
theory,  and  in  turn,  discoveries  made  in  light  have  aided  our 
knowledge  of  the  phenomena  of  heat,  many  of  which  would 
perhaps  have  been  still  unknown  but  for  the  aid  so  obtained, 
it  is  therefore  perfectly  allowable  to  reason  analogically  back 
from  heat  to  light 

The  tendency  of  heat  is  always  to  equalize  itself,  by  radiation 
and  conduction.  The  loss  of  heat  in  this  way  where  the  body 
affected  is  much  above  the  temperature  of  those  that  surround 
it  is  enormously  rapid,  and  this  loss  continues  with  diminishing 
rapidity  till  an  equilibrium  is  attained. 

The  same  is  the  case  with  light,  though  the  loss  is  there  usu- 
ally so  much  more  rapid  as  to  be  almost  simultaneous  with  the 
reception,  to  our  senses,  and  in  the  ordinary  conditions  of  ob- 
servation it  is  quite  so.  But  the  exceptions  are  perfectly  well 
marked.  The  phenomena  of  phosphoiisoence  show  that  a  body 
may  retain  the  impression  of  light  for  a  considerable  time.  And 
the  phenomena  of  phosphorescence  received  an  immense  exten- 
sion from  the  ingenious  and  b^utiful  experiments  of  Becquerel, 

*  A  brief  r^umd  of  suuij'  of  tliese  experimeots  wu  pablished  in  thif  Journal 
in  ih«  year  186S. 
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who  showed  that  a  very  large  nomber  of  bodies  continued  to 
emit  light  for  an  appreciable  time  after  the  direct  influence  of 
light  ceased  to  operate  upon  them.  Although  the  time  might 
be  but  a  ver^  small  fraction  of  a  second,  stUl  it  was  rendered 
brilliaDtlv  evident  to  the  sense,  and  the  exact  period  oould  be 
measured.  And  when  we  consider  the  enormous  rapidity  with 
which  the  phenomena  of  light  take  place,  even  the  fraction  of 
a  second  is  a  long  time,  and  it  would  oe  exceedingly  rash  to  at- 
tempt to  limit  such  phenomena  to  our  powers  of  observation. 

Just  as  with  heat  there  exists  in  all  probabilitv  an  absolute 
zero  at  which  heat- vibrations  cease,  so  probably  there  is  a  light 
zero  at  which  the  body  ceases  to  vibrate  luminously.  }£xt 
bodies  ^to  our  perception)  reach  this  zero  immediately  when 
earned  into  darkness.  Phosphorescent  bodies^  form,  however, 
a  striking  exception. 

Let  us  suppose  that  a  body  be  surrounded  bjr  other  bodies 
equally  illuminated,  and  that  temporarily  an  additional  quantity 
of  light  falls  upon  it.  On  the  cessation  of  this  illumination, 
the  body  will  recover  its  condition  of  equilibrium  with  surround* 
ing  homes,  by  losing  its  excess  of  light  in  the  following  manner: 
1.  By  reflection.  2.  By  transmission.  3.  By  conversion  into 
heat.    4.  Bv  chemical  action.    5.  By  radiation. 

That  is,  the  body,  if  it  be  transparent,  or  have  reflecting  sur- 
&oes,  will  part  with  a  certain  quantity  of  its  light  in  those  wajs. 
If  it  is  susceptible  of  chemical  decomposition,  a  certain  portion 
of  light  will  DC  consumed  in  effecting  that  decomposition.  And 
what  farther  loss  is  necessary  to  take  place  in  order  to  reach  an 
equilibrium,  must  take  place  by  conversion  into  heat  and  by  ra- 
diation. As  we  have  already  seen,  this  radiation  may  be  either 
instantaneous,  as  in  the  case  of  most  bodies,  or  it  mav  require 
minutes,  hours,  or  even  days,  as  in  the  case  of  phosphorescent 
bodies.  This  fact  is  of  the  utmost  importance  m  the  attempt 
I  here  make  to  explain  the  phenomena  of  photochemistry. 

In  their  influence  upon  combustion  and  decomposition,  the 
phenomena  of  light  and  heat  exhibit  a  striking  parallelism, 
liach  tends  in  some  cases,  to  promote  combination,  but  in  the 
vast  majority  of  cases,  to  dissociate  elements  already  combined. 
Such  especially  is  the  action  of  light  in  the  cases  which  I  pro- 
pose to  consider. 

I  have  shown  elsewhere,  that,  contrary  to  long-established 
opinion,  perfectly  pure  iodid  of  silver,  isolated  from  all  other 
substances,  is  sensitive  to  light,  and  this  fact,  now  I  believe  uni- 
versally admitted,  must  form  the  comer-stone  of  photo-chemis- 
try. For  iodid  of  silver  is  precisely  the  only  substance  fitted  to 
give  us  a  clear  view  into  the  action  of  light  upon  matter  in 
general,  by  which  I  mean  that  this  action  is  so  much  more  evi- 
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dent  and  appreciable  in  the  case  of  iodid  of  silver,  that  we  may 
thence  obtain  views  subsequently  to  receive  a  wide  extension. 

Now  when  purd  iodid  of  silver  is  exposed  to  light,  it  changes 
slightly  in  color,  and  has  acquired  a  new  property,  that  of  at- 
tracting to  itself  a  metallic  precipitate  in  the  act  of  forming,  or 
a  metallic  vapor  already  formed.  Some  have  seen  in  this  action 
of  light  upon  the  iodid,  a  distinct  reduction  to  sub-iodid.  But 
of  this,  proof  is  altogether  wanting.  An  extension  of  the  ex- 
posure many  million  fold  does  not  produce  a  reduction  appre- 
ciable by  the  most  delicate  reagents,  and  I  have  been  enabled  to 
prove  that  such  iodid  perfectly  recovers  its  sensibility  in  the 
dark.  That  is,  a  film  of  such  iodid,  exposed  for  many  hours  to 
a  bright  sun  does  not  further  darken  beyond  the  change  pro- 
ducea  by  the  first  instants  of  diffuse  light.  And  if  then  put 
aside  in  the  dark  for  a  brief  time  it  re-acquires  the  capacity  by 
exposure  for  a  second,  to  receive  an  image. 

But  if,  during  this  exposure,  or  subsequent  to  it,  a  bodj  capa- 
ble of  combining  with  iodine  be  brought  into  cpntact  with  it,  a 
true  chemical  decomposition  takes  place.  The  silver  loses  half 
of  its  iodine,  is  reduced  to  sub-iodid,  and  a  vapor,  or  a  precipi- 
tate, under  &vorable  circumstances,  is  attractCKl  to  the  parts  so 
acted  upon. 

What  then  is  the  nature  of  this  change,  this  impression, 
received  in  a  second,  and  then  slowly  passing  spontaneously 
away  ?  Evidently  a  physical,  not  a  chemical  change,  though 
leading  the  way  to  a  chemical  change.  But  what  is  that  physi- 
cal change? 

When  light  falls  upon  a  compound  body,  its  molecules  are 
made  to  vibrate,  and  if  that  vibration  be  carried  to  a  certain 
violence,  the  excursions  of  its  atoms  may  exceed  the  limit  which 
their  affinity  permits,  and  the  compound  will  be  torn  asunder. 
We  have  an  exact  analogue  of  this  in  sound.  A  thin  glass  ves- 
sel, if  a  certain  note  be  sounded  near  it  with  sufficient  force,  will 
be  shattered,  the  excursion  of  its  atoms  exceeding  the  limits  im- 
posed by  its  attraction  of  cohesion.  Vessels  of  other  materials 
would  resist  this  and  much  greater  strain.  Just  so  with  light. 
Some  bodies  will  be  decomposed,  others  will  resist  So  when 
pure  chhrid  of  silver  is  exposed  to  the  light,  it  presently  assumes 
a  violet  color,  losing  at  the  same  time  one-half  of  its  chlorine. 
On  the  other  hand,  when  pure  iodid  of  silver  isolated,  is  exposed 
to  light,  no  chemical  change  takes  place.  But  the  impression 
of  light  is  for  a  time  persistent.  Now  the  analogy  which  exists 
between  this  efiect  and  phosphorescence  has  not  been  before  per- 
ceived. The  "  physical  ^  impression  of  light  is  a  persistence  of  the 
invisible  (or  ^^chemicaV)  rays  exactly  parallel  to  Ae  persistence  of 
visible  or  luminoits  rays,  in  phosphorescence.  The  vibrations  ex- 
cited by  light  ^re  ija  both  cases  not  given  out  instantaneously 
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as  in  mo6t  light-phenomena  that  pais  nnder  oar  notice,  wheie 
the  retam  to  photo-eqailibriom  is  immediate,  but  this  eqnilib- 
rinm  is  only  reached  after  the  interval  of  hoars  or  daya 

Consequently,  so  long  as  these  vibrations  of  non-laminoos 
light  (so  to  speak)  continae,  the  body  under  their  infloence  is 
much  more  exposed  to  suffer  decomposition  than  when  under 
normal  influences.  And  if  a  film  of  such  material  has  had  parts 
exposed  to  light  while  other  parts  have  been  protected,  ana  the 
whole  be  then  exposed  to  influences  provocative  of  decomposi- 
tion, it  is  evident  that  those  influences  may  be  so  graduated  that 
they  will  tell  only  upon  the  parts  predisposed  by  the  impression 
they  have  received. 

This  ftinction  of  light  which  I  here  endeavor  to  prove  the  ex- 
istence of,  may  be  conveniently  termed  Actineacence. 

That  this  word  does  not  express  with  entire  accuracy  what  is 
intended  to  be  conveyed,  is  safficiently  evident  But  it  has  the 
advantage  of  connecting  the  phenomena  with  the  parallel  one 
of  phosphorescence,  and  is  perhaps  on  the  whole  as  well  suited 
as  any  other  that  could  be  found  or  made. 

Where,  through  phosphorescence,  a  body  temporarily  retains, 
and  subsequently  emits  li^ht,  that  emission,  in  the  gradual  re- 
turn to  its  photo-equilibnum,  is  rendered  evident  by  the  phe- 
nomena that  usually  accompany  the  emission  of  light  Sur- 
rounding objects  are  illuminated,  faintly  but  visibly.  Should 
we  not  therefore  expect  similar  results  in  the  case  of  aotines- 
cence? 

Not  only  should  we  find  them,  but  they  have  actually  been 
described,  though  not  understood.  For  in  actinesoence  we  have 
the  explanation  of  the  phenomena  described  by  Niepce  de  St 
Victor  as  the  "storing  up  of  light"  (emmagasinement  de  la  lu- 
midreV  St  Victor  showed  that  certain  objects  exposed  to  light 
•  and  tnen  carried  into  darkness  had  in  some  cases  acquired  the 
power  of  acting  chemically  upon  other  bodies  with  which  they 
were  placed  in  contact.  His  results  were  received  at  first  with 
sometning  like  derision,  and  the  facts,  which  could  not  be  denied, 
were  said  to  arise  from  some  chemical  decomposition  which  had 
taken  place  in  the  body  during  its  exposure  to  light,  generat- 
ing reducing  agents  which  were  subsequently  given  off  in  the 
darkness. 

But  until  now,  the  identity  between  the  latent  physical  image 
and  the  storing  up  of  light  has  not  even  beeii  guessed  at,  still 
less  the  perfect  parallelism  between  these  phenomena  and  that 
of  phosphorescence.  That  a  body  may  immediately  regain  its 
equilibrium  with  respect  to  one  sort  of  rays  and  slowly  with 
respect  to  another,  involves  no  difficulty  whatever;  we  contin- 
ually see  this  in  the  facts  of  common  phosphorescence.    Differ- 
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ent  phosphorescent  bodies  emit  lieht  of  different  oolors.  If  one 
phosphorescent  body  emits  a  red,  another  a  green,  another  a 
olue  light,  there  is  evidently  no  difficulty  in  conceiving  that  in 
others,  the  tendency  to  a  slow  recovery  of  equilibrinm  may  be- 
long to  the  still  more  refrangible  and  invisible  rays  of  the  spec- 
trum. In  fact  this  is  so  completely  within  the  analogy  of  the 
subject  that  it  would  be  surprising  if  it  were  not  the  case. 

Viewed  in  this  manner,  the  physical  impression  of  light,  as 
distinguished  from  the  chemical,  loses  all  its  difficulty  ana  mys- 
tery. A  substance  like  iodid  of  silver  is  capable  of  decomposi- 
tion by  light,  only  when  in  contact  with  some  substance  having 
an  affinity  for  iodine.  But  if  exposed  in  an  isolated  condition, 
it  becomes  actinescent^  it  retains  the  disturbance  occasioned  by 
the  light,  and  only  gradually  parts  with  that  energy  to  surround- 
ing objects.  So  long  as  any  portion  of  this  impression  lasts,  it 
is  capable  of  undergoing  decomposition  if  brought  into  contact 
with  substances  capable  of  taking  up  iodine  from  it 

Iodid  of  silver  when  exposed  to  light  in  a  state  of  perfect 
purity  and  isolated  from  all  other  substances,  undergoes  no 
chemical  change.  Carried  into  darkness,  it  continues  to  vibrate 
in  unison  with  the  more  highly  refrangible  rays,  either  those 
entirely  beyond  the  visible  spectrum,  or  else  those  having  a  very 
low  illuminating  power,  and  this  in  so  faint  a  degree  that  no 
phosphorescence  is  visible.  If  it  now  be  brought  into  contact 
with  any  substance  which  would  have  occasioned  decomposi- 
tion in  presence  of  light,  then,  so  long  as  this  phosphorescence 
of  actinic  rays,  this  admeacence  continues,  the  same  decomposi- 
tion will  take  place.  K  simply  left  in  darkness,  this  actmes- 
cence  will,  as  I  have  already  shown,  gradually  expend  itself, 
precisely  like  ordinary  phosphorescence.  And  also  as  in  the 
case  of  ordinary  phosphorescence,  a  fresh  exposure  to  light  will 
create  a  fresh  impression,  the  iodid  of  silver  having  apparently 
perfectly  recovered  its  original  condition.  With  perfectly  pure 
iodid  of  silver,  twenty-four  hours  is  sufficient  to  nearly  oolit- 
erate  the  action  of  li^ht,  the  actinescent  power  is  exhausted, 
or  nearly  so,  and  the  iodid  can  be  exposed  again.  If  this  sec- 
ond exposure  be  made  under  a  photographic  negative,  and  an 
ordinary  photographic  developer  is  applied,  a  clear  sharp  image 
is  obtained. 

It  seems  worthy  of  remark  that  though  no  visible  phospho- 
rescence is  noticeable  in  the  case  of  iodid  of  silver,  it  is  by  no 
means  impossible  that  if  examined  by  the  ingenious  instrument 
constructed  for  Mr.  Becquerel  by  Mr.  Dubosc,  a  visible  phos- 

Shorescence  might  also  be  observed.    However  this  may  be,  it 
oes  not  affect  the  principles  here  laid  down. 


Digitized  by 


Google 


76  M,  C,  Lea  on  the  Theory  of  Photo-cJiemistry. 

The  general  views  here  expressed  will  be  found  to  throw  light 
upon  otber  obscure  photo-chemical  phenomena  besides  the  latent 
physical  image.    Or  these  I  shall  briefly  cite  one. 

If  light  fall  upon  a  body  decomposable  bv  light,  its  energy 
will  be  expended  in  two  directions.  Part  will  be  transmitted  to 
surrounding  objects,  part  will  be  expended  in  dissociating  one 
or  more  of  the  elements  of  the  body.  As  the  intensity  of  the 
light  increases,  the  amplitude  of  the  excursions  also  increases, 
and  a  larger  proportion  will  be  expended  in  decomposition.  It 
therefore  follows  that  the  decomposition  effected  will  not  be  in 
the  ratio  of  the  intensity  of  the  light,  but  will  be  greater  in  a 
strong  light  and  less  in  a  weak ;  that  is,  that  a  light  of  half 
strength  acting  for  a  double  time,  will  not  effect  an  equal  amount 
of  decomposition.  Now  this  exactly  accords  with  the  univer- 
sal experience  of  photographers  who  find  that  where  media  of 
unequal  thickness  are  interposed  between  a  sensitive  surface  and 
the  fight,  as  in  the  case  of  a  negative  superimposed  upon  chlo- 
rid  of  silver,  the  weaker  the  light  the  greater  will  be  the  con- 
trast in  the  degrees  of  effect  produced  upon  the  different  parts 
of  the  film ;  so  much  so  that  this  is  systematically  adopted  as  a 
base  of  operation. 

To  enlarge  farther  here  on  the  application  of  these  principles, 
and  the  liffht  they  throw  upon  photographic  phenomena,  would, 
however,  be  inconsistent  with  the  limits  I  have  imposed  upon 
myself  Mv  object  here  has  been  to  prove  the  existence  of  a 
well-marked  but  hitherto  overlooked  property  of  matter,  and 
further  to  show  the  identity  of  this  property  with  what  in  pho- 
to-chemistry has  been  vaguely  described  as  the  physical  iniage. 

This  explanation  of  these  obscure  phenomena  seems  so  simple 
and  sufficient  as  scarcely  to  require  proof.  Nevertheless  that 
proof  is  afforded  by  the  reactions  of  iodid  of  silver,  perhaps  the 
most  remarkable  substance  with  which  chemistry  makes  us  ac- 
quainted. This  theory  rests  upon  two  properties  for  whose  ex- 
istence I  have  lonff  contended,  and  which  I  believe  I  have  suc- 
ceeded in  establishing,  namely,  the  sensUivenees  to  Ught  of  todid 
of  Sliver  even  when  perfectly  isoiated,  and  its  spontaneous  recovery  </ 
that  sensitiveness  after  obliteration  through  powerful  action  of 
light,  by  simply  remaining  in  darkness.  From  these  facts  I 
deduce  the  conclusion  that  the  latent  image  is  simply  due  to  a 
phosphorescence  of  chemical  or  actinic  rays  to  which  property  I 
give  the  njime  of  actinescence. 
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Abt.  IX. — Qmtribtdidn  to  the  Chemistry  of  Brines;  by  Chables 
A.  GOBSSMANN,  Ph.D. 

All  nataral  solutions  of  chlorid  of  sodium,  which  are  used 
for  the  manu&cture  of  salt,  are  more  or  less  contaminated  by 
Tarious  saline  admixtures.  The  peculiar  influence  exerted  by 
certain  of  these  foreign  compounds  on  the  chemical  composition, 
the  form,  and  the  general  external  appearance  of  the  chlorid  of 
sodium,  during  its  separation  as  a  commercial  article,  even  under 
the  same  system  of  manufacture  and  with  the  same  precautions, 
has  occupied  the  attention  of  chemists  fix)m  the  earliest  times  in 
the  history  of  this  branch  of  chemical  industry. 

A  classification  of  brines,  for  the  purpose  of  aiding  their  in- 
vestigation, had  in  the  course  of  events  become  advisable ;  and 
among  others,  Karsten*  at  an  early  date,  made  some  advances 
in  this  direction.  In  his  valuable  discussions  upon  brines  he 
has  adopted  the  following  principle;  the  brines  are  divided  into 
two  classes;  the  first  class  induoes  all  brines  containing  chlorid 
cf  magnesium  and  sulphates;  and  the  second  class  those  contain- 
ingchlorid  of  caicium  beside  chlorid  of  magnesium. 

He  fikvored  at  that  time,  the  volcanic  theory,  in  regard  to  the 
origin  of  the  rock  salt  (primitive  deposits),  a  view  long  since 
discarded  as  a  general  rule,  in  &vor  of  its  marine  origin.  He 
considered  it  self-evident,  that  the  brines,  in  every  well  inves- 
tigated case  could  be  proved  to  originate  from  the  dissolving  ac- 
tion of  an  underground  fresh  water  current  upon  rock  salt. 
Their  differences  in  composition  were  ascribed, — leaving  the  con- 
centration as  to  amount  of  salt  dissolved  entirely  out  of  the 
question, — in  regard  both  to  quantity  and  to  quality,  to  the  pe- 
culiar nature  and  condition  of  the  strata,  which  had  intercepted 
their  passage  to  the  surface.  According  to  his  view,  decaying 
pyrit4,  sulphates  and  chlorids  of  the  metals  and  earths  were 
the  main  cause  of  the  contamination  of  these  solutions  of  rock 
fialt.  The  extent  to  which  these  compounds  happened  to  be  met 
with,  deeided  ultimately  the  amount  of  foreign  admixtures  thus 
imparted,  while  their  final  qualitjr  and  relative  proportion  was 
-determined  by  the  order  of  succession  in  which  the  contaminated 
brines  chanced  to  traverse  limestone  rocks  or  dolomites.  The 
gypsum  present  was  considered  in  most  cases  to  be  the  result  of 
the  reaction  of  soluble  sulphates— particularly  of  the  alkalies^ 
of  magnesia  or  of  iron,  upon  chlorid  of  calcium ;  moreover,  pri- 
mary and  secondary  deposits  of  chlorid  of  sodium  were  admitted. 
The  presence  of  chlorid  of  calcium  consequently  was  looked  up- 
on as  merely  accidental,  no  certain  relation  as  to  its  connection 
with  a  particular  geological  age,  being  presumed.    Subsequent 

•  a  J.  Kanten,  Salinenkunde,  vol.  i,  p.  280.   Berlin,  1841 
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investigations  gave  more  importance  to  the  presence  or  absence 
of  this  compound ;  and  its  presence  has  since  been  recognized 
as  especially  characteristic  of  the  salt  deposits  of  ante-tertiary 
date.  Consequently  these  have  been  considered  as  a  product  of 
the  constant  admixture  of  the  oceanic  waters  of  preceding  geo- 
logical periods ;  while  on  the  other  hand  its  absence  in  our  pres- 
ent ocean  and  in  most  salt  deposits  of  a  more  recent  date,  is  an 
established  fact  Although  the  results  obtained  by  numerous 
investigations  are  such  as  scarcely  to  admit  of  a  doubt,  that 
changes  in  re^rd  to  the  chemical  composition  of  the  oceanic 
waters  have  taken  place  in  the  course  of  time,  and  are  still  in 
progress,  we  must  acknowledge,  that  our  ideas  concerning  the 
main  features  of  the  primitive  or  silurian  oceans  are  still  vague, 
and  especially  so  upon  this  one  point. 

As  mineral  waters  and  brines  issuing  from  Silurian  rocks  are 
at  present  the  only  sources  from  which  we  can  draw  informa- 
tion, our  conclusions  must  partake  of  a  more  or  less  arbitrary 
character ;  for  both  these  saline  solutions  may  be  due  to  a  per- 
colation of  fresh  water  through  Silurian  rocks  impregnated  with 
the  entire  saline  matter  of  the  concentrated  or  evaporated  marine 
waters  of  a  preceding,  a  contemporary,  or  a  succeeding  geolog- 
ical period ;  or,  they  may  be  due  to  a  re-solution  of  portions  of 
such  deposits,  or  to  a  mere  oozing  out  of  their  mother-liquors  in 
in  a  more  or  less  diluted  condition.  The  difficulties  in  estab- 
lishing even  approximatelv  their  original  composition  are  in- 
creased when  we  contemplate  the  possible  changes  which  the 
original  saline  mass  may  have  suffered  in  the  course  of  time*  in 
consequence  of  mechanical  and  chemical  influences  and  subse- 
quent alterations  of  its  partial  solutions  in  passing  to  the  sui^e. 
Yet  as  long  as  the  discovery  of  a  well  preserved  marine  evap- 
oration of  undeniable  Silunan  origin  does  not  furnish  us  with  a 
fitter  material  to  study,  we  have  to  make  the  best  of  the  means 
at  hand;  for  it  cannot  be  denied,  that  much  interesting  and 
useful  information  bearing  upon  general  principles  in  chemistry 
and  geology  has  been  and  may  hereafter  be  drawn  from  the 
study  of  the  saline  solutions,  mineral  waters  and  brines  of  de- 
cided Silurian  origin,  i.  e.,  issuing  from  Silurian  rocks.  The 
Silurian  rocks  of  the  State  of  New  York  abound  with  saline 
springs  and  mineral  waters  of  various  kinds  ;t  the  same  fact  is 
known  in  Canada.  T.  S.  Hunt  has  recently  illustrated:!:  by  an- 
alytical statements,  the  relation  which  various  kinds  of  mineral 
waters,  mainly  from  Canada,  bear  toward  each  other;  his  argu- 
ments tend  to  prove,  that  the  various  classes  of  Canadian  waters 

*  An  examinatioa  of  the  rock  salt  deposit  at  Stassfart,  Germany,  riiows  that  the 
whole  deposit  sufifored  at  a  later  date  nrom  inflnencea  which,  among  other  reeolti. 
caused  the  formation  of  Tachhydrite  (=CaCl+2MgCl-f  12H0— Rammelsbeiie^,  eta) 
— F.  Biscfaof,  Steinsalswerke  bei  Stassfurt    Berlin,  1864,  pp.  38-84. 

{See  Geology  of  State  of  New  York,  etc. 
This  Journal,  March,  July,  September,  1865. 
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referred  to  in  his  essay  can  be  considered  as  originating  from 
one  and  the  same  primal  source ;  and  that  they  have  changed  in 
consequence  of  the  peculiar  kind  and  condition  of  the  rocks 
with  which  they  came  in  contact  The  changes  themselves  ap- 
pear to  be  more  considerable  where  disturbances  and  molecular 
changes  within  the  sedimentary  rocks  have  favored  disintegration. 

The  main  reaction  upon  these  saline  waters  is  ascribed  to  al- 
kaline solutions,  resulting  from  decaying  feldspathic  rocks,  sol- 
uble silicates  and  particularly  carbonate  of  scda.*  The  differ- 
ences which  are  observable  in  these  waters  in  regard  to  the  rel- 
ative proportions  of  chlorid  of  sodium  and  the  admixtures  of 
alkaline  earths  whilst  nassing  through  the  various  stages  of  al- 
teration, are  explained  oy  the  fact,  that  the  alkaline  earths,  lime 
and  magnesia,  are  gradually  rendered  less  soluble  and  thus  part- 
ly eliminated  as  seobiments  in  consequence  of  the  change  from 
chlorids  and  sulphates  into  carbonates  and  silicates,  and  that 
finally  the  eliminated  chlorid  of  calcium,  and  magnesium,  re- 
appear as  an  increased  amount  of  chlorid  of  sodium. 

In  a  previous  publicationf  I  described  a  series  of  experiments 
which  had  been  instituted  for  the  purpose  of  supporting  the 
view  entertained  by  myself  in  regard  to  the  chemical  composi- 
tion of  a  certain  class  of  mineral  waters  of  Onondaga  Co.,  N,  Y., 
and  their  relations  to  the  brines  of  Syracuse  in  particular.  In 
the  course  of  that  discussion  I  stated  that  a  sufficient  amount  of 
carbonate  of  magnesia  added  to  these  brines,  displaced  quite 
readily  the  chlorid  of  calcium  by  forming  chlorid  of  magnesium 
and  carbonate  of  lime,  and  produced  finallv,  at  the  expense  of 
the  sulphate  of  lime,  if  exceeding  the  chlorid  of  calcium  in 
chemical  equivalents,  sulphate  of  soda,  chlorid  of  magnesium, 
and  carbonate  of  lime,  provided  an  excess  of  free  carbonic  acid 
was  secured  during  the  whole  reaction.  The  mode  of  altera^ 
tion  in  the  chemical  composition  of  these  brines,  then  merely  in- 
dicated, appeared  to  me  of  sufficient  interest  to  merit  some  more 
detailed  illustration,  particularly  for  the  following  reasons. 

The  brines  of  Onondaga  issue  from  rocks  of  the  Upper  Silu- 
rian age ;  they  indicate  with  great  probability,  by  their  compo- 
sition, concentration,  and  copiousness,  a  close  connection  with 
quite  an  extensive  salt  deposit:|:  of  that  age,  and  thus  may  repre- 
sent, to  a  certain  extent  at  least,  the  constitution  of  a  quite  prim- 

*  Soluble  silicates  of  potassa  and  soda,  and  carbonate  of  soda,  etc,  have  been  for 
years  applied  to  accomplish  similar  alterations,  for  technical  purposes. 

f  Gontribution  to  the  Chemistry  of  the  Mineral  Springs  of  Onondaga,  N.  Y. 
— ^STracQse,  Feb.,  1866 ;  and  also  this  Journal,  September  and  Noyember,  1866. 

%  The  Mne  furnished  for  the  manufacture  of  salt  since  1797  may  be  set  down  as 
being  equal  to  at  least  two  hundred  millions  of  bushels  of  salt  (each  56  lbs.) ;  nearly 
f  may  bis  counted  for  the  last  ten  years ;  oountine  one  cubic  foot  of  solid  salt  equal 
to  140-142  Ibe.,  about  Ift-S  cub.  ft.  will  make  one  heayy  ton  (2240  lbs.) ;  the  amount 
of  salt  therefore  remoyed  since  1797  from  that  locality  is  equal  to  fiye  millione 
of  heayy  tons,  or  seyentj-fiye  to  eighfy  millions  cub.  ft.  of  solid  salt 
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itive  salt  fonnatioD ;  ooDseqcieDtlj  anj  ioYestigadon  of  their 
changea  promiaed  aome  chance  of  obtaining  information  con- 
ceming  ibe  nature  and  extent  of  the  variona  canaes  assigned  far 
the  existing  diffisrences  in  the  chemical  composition  of  the  oceanic 
waters  ana  the  saline  deposits  of  earlier  and  recent  date. 

Taking  this  view  I  intend  to  treat,  in  the  following  pages,  of 
some  changes,  which  the  brines  in  question  and  those  of  similar 
composition*  may  suffer  in  regard  to  their  chemical  composition, 
adopting  the  following  order : 

FiiBt,  changes  in  consequence  of  concentration ;  second,  chan- 
ges due  to  an  access  of  carbonate  of  magnesia  in  presence  of  firee 
carbonic  acid,  concluding  with  some  generalizations. 

L  Changes  in  composition  due  to  concentration. — ^The  brines 
in  question  contain  fix)m  16  to  17  percent  of  saline  matter;  ther 
are  clear,  colorless,  and  highly  charged  with  carbonic  acid  giu 
when  they  issue  from  the  wells ;  exposed  to  air  they  soon  be- 
come turbid,  deposit  a  small  amount  of  hy drated  peroxyd  of  iron 
and  after  some  time  become  clear  again. 

A  separation  of  gypsum  and,  under  certain  conditions,f  of  car- 
bonate of  lime  also  takes  place  subsequently,  first  as  an  incrusta- 
tion on  the  sides  of  the  vessels,  afterward,  particularly  toward 
the  point  of  saturation,  as  a  film  of  crystals,  partly  swimming 
upon  the  surface,  partly  floating  about  the  bottom.  No  further 
visible  changes,  aside  ^om  the  increasing  separation  of  chlorid 
of  sodium  and  gypsum,  are  noticeable  for  some  time  until  the 
evaporation  practically  cea8es4 

The  following  analytical  statements  may  convey  some  idea 
of  the  changes  within  the  liquid  during  the  process  of  concentra- 
tion at  ordinary  temperatures. 

I.                       II.  HI.  TV.  V. 

Snlpluite  of  lime,             0-6772            0-4110  0-1146  0-0804  0*0264 

Ohlorid  of  calcium,          01588            0*2487  2-6969  78420  10-4690 

Cblorid  of  magnesium,    0-1444  02848  2-7613  62926  10-6020 

Chlorid  of  poiaMium,      0-0119            00194  0-8177  undet.  8-8769 

Bromid  of  magnesium,    0*0024           0-0089  nndet  nndet  0-4486 

Iodine,  etc.,                      traces           undet.  **  **  nndet. 

Carbonic  acid,                  undet.               **  «  a  a 

Ohlorid  of  sodium,         16-6817  26-7889  20-1006  10-0901     ^     8-7441 

Oarb.of  protoz.ofiron,    0-0044           undet.  undet.  tmdet.  nndet. 

Wat«-,                           88-6  78-8  78-4 

The  analytical  examinations  being  designed  merely  to  answer 
certain  Questions,  were  not,  as  a  general  rule,  carried  out  farther 
than  is  directly  stated. 

*  Karsten's  second  daas  of  brines.  The  piociples  on  which  Earsten  has  baaed 
hia  classification  are  still  acceptable  for  practical  purposes ;  yet  chemists  might  pre- 
fer at  the  present  da^  to  reverse  simply  his  orders,  for  there  seems,  according  to 
our  present  information,  but  little  doubt  that  the  brines  of  his  first  class  are  more 
or  less  deriratiYes  of  his  second  class,  i.  e.,  of  those  containing  chlorid  of  caldnm. 

JThis  Journal,  II,  zlii,  872,  Not.  1866. 
Farther  details  in  regard  to  these  questions  are  given  in  my  paper  **  On  the 
manufacture  of  SoUr  Salt,  etc"    Syracuse,  Dec.  1868,  page  17. 
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Analysis  No.  i  is  from  the  brine  of  a  particular  well  at  Syra- 
cuse, and  represents  that  brine,  as  far  as  figures  have  been  given, 
in  its  original  composition ;  ai^ljsis  No.  u  is  obtained  from  that 
same  brine  after  bemg  brought  simply  to  the  point  of  saturation ; 
analyses  Nos.  in,  iv,  v,  are  firom  mixtures  of  brines  from  different 
wells ;  they  were  collected  at  different  stages  of  concentration  and 
the  subsequent  separation  of  the  crystallized  chlorid  of  sodium, 
etc.  The  discrepancies  in  regard  to  the  varying  relative  propor- 
tions of  the  chlorids  of  calcium  and  magnesium  observable  in  the 
foregoing  statements  are  due  to  some  slight  differences  in  the 
composition  of  the  original  material  subjected  to  evaporation.  I 
stated  on  a  former  occasion  that  within  a  certain  limit  these  brines 
differ  somewhat  in  regard  to  the  relative  proportions  of  the  deli- 
quescent chlorids ;  these  differences,  although  most  trifling  from 
a  practical  point  of  view  so  far  as  the  brines  are  concerned,  ap- 
pear quite  conspicuous,  when  the  mother-liquors  (or  bitterns)  are 
compared.  A  liquid  of  the  composition  of  i7o.  v  has  practicidl^ 
ceased  to  evaporate  in  our  section  of  the  country ;  its  volume  is 
constantly  fluctuating,  being  influenced  by  the  season  and  the. 
condition  of  the  atmosphere. 

A  glance  over  the  various  analyses  suffices  to  show,  that  a 
large  amount  of  sulphate  of  lime  (^)  is  rendered  insoluble  before 
the  crystallization  of  chlorid  of  sodium  begins,  and  that  the  deli- 
quescent chlorids  of  calcium  and  magnesium  in  Nos.  iii,  iv,  v, 
have  materiallv  interfered  with  the  solubility  of  both  chlorid  of 
sodium  and  sulphate  of  lime.  A  closer  examination  into  the 
relative  proportions  of  the  principal  components  of  the  liquids 
Nos.  I  and  v  proves  that  at  least  more  than  one  thousand  parts 
of  chlorid  of  sodium  and  more  than  forty  parts  of  the  sulphate 
of  lime  must  have  been  separated  from  solution  No.  i  beK>re  a 
residual  liquid  of  the  composition  of  No.  v  could  be  obtained. 
Testing  the  separated  saline  mass  on  the  other  hand,  we  notice 
the  foUowing  facts,  which  are  a  true  type  of  the  recognized  con- 
dition in  natural  saline  deposits;  the  chlorid  of  sodium  which 
crystallizes  out  of  the  solution  No.  i  during  a  continued  evapora- 
tion, being  impregnated  with  the  remaining  mother-liquor,  con- 
tains always  more  or  less  of  the  chlorids  of  calcium  and  magne- 
sium, besides  the  whole  amount  of  the  sulphate  of  lime  separated. 
The  relative  proportion  in  which  these  two  chlorids  may  be  re- 
tained within  the  separated  chlorid  of  sodium,  corresponds  closely 
with  that  of  the  onginal  brine,  while  the  entire  amount  of  botn 
present  in  the  crystdline  mass,  is  governed  by  particular  circum- 
stances ;  slow  evaporation  and  steadiness  of  temperature,  for  in- 
stance, by  favoring  well  developed  individual  crystals,  react  most 
decidedly  toward  their  exclusion.  The  sulphate  of  lime,  on  the 
other  hand,  varies  in  quantity  in  the  different  layers  of  crystals 

Am.  Jovb.  Sol— Sbgoho  Sxkixs,  Vol.  XLIV,  No.  180.— Jitlt,  1S67. 
11 
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of  chlorid  of  sodium,  throughout  its  whole  mass ;  in  cases  wheie 
the  evaporation  has  been  started  with  a  brine  like  No.  i  above, 
it  forms  the  basis  of  the  whole  saline  deposit  and  gradually  de- 
creases in  quantity  toward  the  close  of  evaporation,  or  within 
the  upper  layers. 

1  deem  it  of  some  interest,  and  therefore  call  attention  here 
to  the  great  resemblance  in  chemical  composition  of  the  saline 
liquid,  No.  v  above,  and  some  of  the  mineral  waters  of  Canada, 
as  shown  by  T.  S.  Hunt's  analyses,  particularly  No.  4.* 

It  will  be  noticed  that  the  results  of  evaporation  previously 
stated  will  serve  as  a  strong  argument  in  favor  of  die  view 
advanced  concerning  the  probable  ori^n  of  that  whole  daas  of 
mineral  waters,  namely,  that  they  originate  from  mother-liquora 
or  bitterns  of  the  saline  residue  of  marine  evaporations  of  the 
Silurian  age.  The  essential  difference  in  the  instances  alluded  to 
is  apparently  merely  one  of  concentration.  The  Upper  Silurian 
rocks  in  our  vicinity  are  similarly  impregnated  wilJi  ti^ese 
assumed  mother-liquors  (or  re-solutions  of  the  upper  layers  of 
salt  deposits)  as  the  Lower  Silurian  rocks  around  the  north  and 
northwestern  shores  of  Lake  Ontario  are  represented  to  be.f  The 
similarity  in  composition  between  the  saline  waters  from  both 
localities:|:  manifests  itself  even  in  the  peculiar  variations  in  the 
relative  proportions  of  the  most  characteristic  oompounda,  par- 
ticularly the  deliquescent  chlorids  of  calcium  and  magnesium,  as 
may  be  seen  from  the  following  analyses  of  waters  taken  fiom 
the  vicinity  of  Syracuse. 

One  hundred  parts  contain — 


Sulphate  of  lime,  . 

.    0-0068 

0-0794 

1-7000 

Chlorid  of  calcium, 

.     4-8200 

61143 

8-4800 

Ghlorid  of  magDesiutn, . 

.     0-9281 

l-'7844 

0^830 

Chlorid  of  potassium,    , 

.     undet 

undet 

0-3530 

Chlorid  of  sodium, 

.  15-2288 

8*7263 

9-2430 

Carhonate  of  iron,  etc.. 

.     traces 

traces 

nndetg 

Water, 

.  79-0 

88-3 

979-441 

100-0000 


100-0000   lOOO-OOOO 


*  This  water  is  from  the  fioioitj  of  the  haj  of  Qainte ;  1000  parts  oontain  of 

Chlorid  of  sodium, 17*4000 

«•  potsssiam, imdvt 

«  calcium. 9>2060 

"  magnesium, 9'4843 

Bromid  of  soduum, undet 

Sulphate  of  lime, **        etc 

Table  I,  waters  of  first  dass ;  this  Journal,  II,  xl,  44,  July,  1866. 
t  T.  S.  Hunt,  (loc.  cit). 

X  The  question  in  regard  to  their  real  source  eo  fkr  as  particular  geological  epoeha 
are  concerned,  is,  we  presume,  in  many  cases  still  open  to  discussion. 

g  The  presence  of  this  lai^  amount  of  sulphate  of  lime,  and  of  caibooatcs  is 
apparently  due  to  an  admixture  of  drainsge  waters  from  surfiMse  pereoltttioQ»  'wkkk 
pass  through  gypseous  shale  and  diluvial  drift 
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If  such  relations  exist  in  regard  to  the  natural  saline  bitterns 
of  both  localities,  as  the  history  of  the  liquid  No.  v  suggestp, 
we  may  be  entitled  to  assume,  considering  tne  area  of  actual  ob- 
servation the  existence  of  extensive  salt  deposits  within  the  Si- 
lurian basin.  To  advance  here  opinions  in  regard  to  their  par- 
ticular origin  in  either  case,  would  be  of  little  value,  so  long  as 
careful  local  examinations  are  still  wanting ;  since  marine  evap- 
orations or  salt  deposits  may  occur  independently  of  each  other, 
between  the  successive  strata  within  the  same  basin  ;*  and  ir- 
regularities and  ruptures  in  the  level  of  the  rocks,  caused  by 
physical  and  chemical  reactions  fix)m  within  and  without,  are 
quite  frequently  observed  in  the  vicinity  of  salt  deposits.  More- 
over, inferences  drawn  merely  from  the  level  of  the  rocks  and 
the  depths  of  the  borings  without  a  previous  careful  tubing  of 
the  latter  are  not  less  unreliable,  than  the  conclusions  adduced 
from  the  differences  of  temperature  between  the  mean  temper- 
ature of  the  locality  in  question  and  that  of  the  saline  waters  is- 
suing from  the  springs  or  wells ;  for  the  common  rule  of  drain- 
age may  be  changed  by  fissures,  etc.,  and  causes  which  produce 
alterations  of  temperature  in  consequence  of  chemical  reactions 
are  never  wanting  in  circumstances  like  those  under  consider- 
ation. The  decided  differences  in  regard  to  the  relative  propor- 
tion of  the  saline  waters,  No.  i,  p.  80,  and  a  and  B,  p.  82,  which 
occur  within  quite  a  limited  territory  will  in  all  probability 
find  a  less  acceptable  explanation,  in  the  opinion  or  many,  by 
supposing  a  difference  in  the  chemical  character  of  intercept- 
ting  strata,  than  by  assuming  either  entirely  different  sources  or 
independent  local  secondary  influences,  similar  to  those  for  in- 
stance at  Stassfurt,  aided  by  irregularities  in  the  level  of  the 
rocks  of  the  same  geolo^cal  period,t  for  the  brines  of  Syracuse 
are  characterized  by  their  small  percentage  of  deliquescent  chlo- 
rids  of  nearly  corresponding  quantity  and  their  proportion  of 
sulphate  of  lime,  marks  of  particular  significance  considering 
the  surrounding  conditions. 

n.  Changes  in  composOion  due  to  the  reaction  of  carbonate  of 
magnesia  upon  ehlorid  of  calcium  and  sulphate  of  lime  m  the  pres- 
ence of  carbonic  acid  gas. — On  a  previous  occasion  I  described 
the  mode  of  action  and  the  conditions  under  which  -carbonate  of 
magnesia  would  ,act  upon  ehlorid  of  calcium  and  sulphate  of 
lime,  both  in  the  presence  and  in  the  absence  of  ehlorid  of  sodi- 
um ;  only  the  first  case  belongs  to  the  present  discussion.  It  re- 
mains here  merely  to  illustrate  more  m  detail  such  changes  as 

*  Two  independent  rock  salt  deposita,  for  instance,  have  been  found  in  the  Thn- 
ringian  basin ;  one  in  the  Permian  rocks  (Zechstein),  the  other  in  the  Triassic  rocks 
(Moscfaelkalk).    (F.  Bischof,  Steinsalz  werke  bei  Stassfort.  Berlin,  1864,  p.  5.) 

f  At  Stassfurt,  a  layer  of  magnesian  compounds  sereral  hundred  feet  in  thick- 
ness occurs  above  the  rock  salt,  while  at  Schonbeck  (belonging  to  the  same  deposit) 
this  layer- is  wanting.    (F.  Bisdiof.) 
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hare  been  before  indicated.  Oor  brines  contain  both  chlorid  of 
calciam  and  salphate  of  lime,  and  are  highly  charged  with  free 
carbonic  acid;  thej  are  thus  liable  to  ondergo  iterations  in 
both  the  directions  mentioned. 

The  circomstances  under  which  these  two  reactions  take  place 
leave  it  somewhat  doubtful  to  which  particular  reaction  the  re- 
moval of  the  chlorid  of  calcium  may  be  ascribed,  whether  to  a 
mere  substitution  of  the  calcium  of  the  chlorid  of  calcium  by 
magnesium,  or  indirectly  to  the  decomposition  of  the  sulphate 
of  ume  into  sulphate  of  soda,  carbonate  of  lime  and  chlorid  of 
magnesium;  and  the  subsequent  reaction  of  the  sulphate  of  so- 
da thus  formed,  upon  the  chlorid  of  calcium,  reproducing  there- 
by again  sulphate  of  lime  and  chlorid  of  sodium,  previously  de- 
composed Whatever  the  order  or  the  extent  of  either  of  these 
two  distinct  and  available  modes  of  changing  the  composition 
of  the  brine  may  have  been  in  this  instance,  a  corresponding 
amount  of  chlorid  of  magnesium  and  of  carbonate  of  lime  are 
in  either  case  the  final  products;  and  as  carbonate  of  lime  rap- 
idly separates  (settling),  in  the  case  of  more  saturated  solutions, 
an  addition  of  chlorid  of  magnesium*  equivalent  to  the  amount 
of  chlorid  of  calcium  removed,  remains  practically  the  only  ma- 
terial acquisition  of  the  brine.  Quite  different  are  the  final  re- 
sults, so  soon  as  the  accessible  carbonate  of  magnesia  begins  to 
exceed  the  chemical  equivalent  of  the  chlorid  of  calcium ;  for 
by  the  aid  of  free  carbonic  acidf  the  sulphate  of  lime  will  be 
decomposed  and  thus  on  account  of  the  presence  of  chlorid  of 
sodium,  every  additional  amount  of  the  carbonate  of  magnesia 
will  produce  a  corresponding  amount  of  sulphate  of  soda,  chlo- 
rid of  magnesium  and  carbonate  of  lime,  wnich  compounds  re- 
main intact;  these  changes  may  thus  continue  until  all  the  sul- 
phate of  lime  has  been  decomposed.  The  amount  of  sulphate 
of  soda,  etc.,  liable  to  be  produced  by  the  foregoing  reaction, 
depends  apparently  entirely  upon  the  supply  of  ooth,  i.  e.,  car- 
bonate of  magnesia  and  sulphate  of  lime. 

To  render  uiese  changes  more  striking  I  will  illustrate  them 
by  numerical  statements : 

*  Attention  has  been  called  to  the  fact  as  being  auite  remarkable,  that  no  brioea 
coDtainiog  chlorid  of  calciam  without  containmg  also  chlorid  of  magnesium  have 
been  noticed ;  the  reverse  occurs  as  is  veil  known  quite  frequently.  Brines  from 
the  States  east  of  the  Mississippi  containing  no  chlorid  of  calcium  hare  not  thos 
far  come  under  my  obseryation,  while  such  brines  seem  to  oocar  quite  frequently  in 
the  States  west  'Of  that  river,  as  examinations  of  brines  and  salt  from  Nebraska, 
Kansas  and  Arkansas,  etc,  have  proved  to  me ;  they  also  contain  frequently  oon- 
aiderable  quantiiies  of  sulphate  of  soda,  etc. 

*  The  amount  of  earbooic  acid  noticeable  in  mineral  waters  when  issning  from 
springs,  or  forced  out  from  wells,  gives  rarely  a  correct  idea  of  the  amount  at  work, 
lor  their  passage  upward  over  rough  surfaces,  and  their  exposure  to  higher  temper- 
atures, ctc^  £auae  its  partial  liberation  by  escape  through  tne  soil,  etc. 
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A. 

B. 

c. 

D. 

Sulphate  of  lime, 

.     0-6772 

0-6772 

0-2886 

•  •  •  • 

«       of  fioda,       . 

•       •  •  •  • 

•  •  •  • 

0-2900 

0-6912 

<"       of  potassa, 

•       •  •  •  • 

•  •  •  • 

0-0189 

0-0189 

Chlorid  of  calcium, 

.     01688 

•  •  •  • 

•  • .  • 

•  •  •  • 

'*      of  magnesium, 

.     0*1444 

0-2766 

0-4772 

0-6786 

**      of  potassium, 

.     00119 

0-0119 

.  •  •  • 

•  •  •  • 

Bromid  of  magnesium. 

.     0-0024 

00024 

0-0024 

0-0024 

Chlorid  of  sodium,     . 

.  16-58n 

16-6317 

16.3028 

16-0445 

Water,      . 

.  83-67 

83-67 

83-67 

88-67 

Carbonate  of  lime, 

•     •  •  •  • 

0-1881 

0-3602 

0*6625 

A  represents  the  brine  with  its  original  composition ;  B  rep- 
resents the  same  brine  subjected  to  the  action  of  but  0*1160  car- 
bonate of  magnesia  dissolved  in  water  containing  carbonic  acid 
gas ;  this  amount  of  carbonate  of  magnesia  is  equivalent  to  the 
chlorid  of  calcium  present;  0  represents  the  same  brine  after 
the  reaction  of  0-2948  carbonate  of  magnesia,  causing  besides 
the  removal  of  chlorid  of  calcium  also  that  of  one  half  of  the 
gypsum  present;  it  changes  chlorid  of  potassium  into  sulphate 
of  potassa  and  leaves  besides  a  corresponding  excess  of  sulphate 
of  soda.  D  represents  the  brine  after  the  entire  decomposition 
of  the  chlorid  of  calcium  and  the  sulphate  of  lime;  the  latter  is 
represented  by  sulphate  of  soda  in  solution,  formed  of  course 
partly  at  the  expense  of  the  chlorid  of  sodium ;  0*4725  neutral 
carbonate  of  magnesia,  aided  by  carbonic  acid  gas,  are  required 
to  cause  such  complete  changes.  The  whole  amount  of  lime 
as  chlorid  and  sulphate  in  the  original  brine  is  changed  into 
carbonate. 

The  carbonate  of  lime  formed  during  each  stage  of  progress 
has  been  noted  separately ;  the  largest  proportion,  in  instances 
like  those  presented  above,  would  settle  soon  afterits  formation, 
fiince  the  degree  of  its  solubility  in  this  case  depends  upon  the 
concentration  of  the  saline  liquid,  the  temperature  and  the  time 
of  its  formation,  leaving  the  particular  influence  of  the  carbonic 
acid  gas  as  a  means  of  solution  out  of  consideration. 

Viewing  these  four  statements  from  Karsten's  standpoint  we 
notice  that  while  A  belongs  undoubtedly  to  his  second  class  of 
brines,  B,  G  and  D,  must  be  counted  to  -those  of  the  first  class. 
Accepting  on  the  other  hand,  the  fact  that  such  changes  are  go- 
ing on  in  saline  solutions  in  our  Silurian  rocks,  we  must  concede 
that  the  saline  matter  of  the  Silurian  ocean  may  even  change 
within  the  Silurian  rocks  to  such  a  degree  as  to  resemble  those 
of  the  present  ocean ;  for,  whatever  essential  compounds  of  the 
latter  are  not  mentioned  in  the  above  statements,  we  must  ac- 
knowledge can  be  constructed  from  their  components  present, 
making  allowances  for  influences  of  temperature,  and  concen- 
tration, and  for  the  peculiar  view  taken  m  regard  to  chemical 
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affinity  under  both  of  these  circamstances ;  the  difference  in  the 
relative  proportions  of  the  various  compounds  depends  on  entirely 
different  causes. 

The  particular  conditions  required  to  render  such  a  change  of 
the  brine  possible,  are,  it  can  scarcely  be  denied,  abundantly 
supplied^  particularly  in  consequence  of  the  extensive  exposure 
of  our  Silurian  rocWs.  Ghlorid  of  sodium  has  been  and  is  still 
performing  a  most  important  part  in  the  disintegration  of  a 
targe  number  of  rocks,  by  chemical  and  particularly  oy  mechani- 
cal forces  in  consequence  of  its  hygroscopic  quality. 

Chlorid  of  sodium  and  sulphate  of  lime  are  almost  everywhere 
associated ;  they  occur  not  only  as  more  or  less  well  defined  de- 
posits of  varying  extent,  but  they  must  originally  have  pervaded 
every  sedimentary  rock  from  the  lowest  Silurian  to  the  latest  ma- 
rine formation.  Subsequently  they  have  found  access  to  many 
formations  of  a  later  date  and  different  origin  by  the  ascent  of 
percolating  waters.  Most  of  these  rocks  contain,  more  or  less 
abundantly,  compounds  of  magnesia,  particularly  carbonates,* 
and  have  thus  uninterruptedly  yielded  Quantities  of  that  sub- 
stance to  solutions,  wherever  such  poweriul  disintegrating  agen- 
cies as  change  of  temperature,  access  of  moiisture  and  free  car* 
bonic  acid  have  been  at  work ;  the  destruction  of  these  rocks  is 
a  mere  matter  of  time.  Many  sedimentary  rocks  may  have  been 
exposed  to  these  influences  temporarily,  perhaps  in  a  less  indu- 
rated state,  and  consequently  have  presented  conditions  most 
&vorable  for  transformation  and  subsequent  extraction ;  circum- 
stances which  may  sometimes  account  for  the  total  or  partial  ab- 
straction of  sulpfiate  of  lime  firom  a  number  of  sedimentary 
rocks  of  marine  origin.f 

Belying  here,  more  on  the  duration  than  on  the  intensity  of  the 
action,  I  believe  that  the  final  results  of  reactions  like  those  con- 
sidered in  the  foregoing  discussion,  must  in  common  with  other 
causes^  have  exerted  an  important  bearing  on  the  composition  of 
the  marine  waters,  during  the  development  of  our  present  sur- 
&ce-configuration ;  and  they  may  in  particular  instances  have  as- 
sumed proportions  sufficiently  extensive  to  account  even  for  more 
localized  accumulations  of  sulphate  of  soda,  in  connection  with 

*  ReseATcfaes  of  Ebelman,  confirmed  bj  T.  S.  HoDt,  have  prored  that  magDena 
and  lime  are  first  abstracted,  bj  means  of  carbonic  acid,  from  eren  basaltic  and  sim- 
ilar rocks  and  that  in  the  case  of  labradorite,  the  rsmoral  of  these  two  alkaline 
earths  was  even  more  complete  than  that  of  the  alkalies,  (this  Journal,  II,  tttit,  181, 
March,  1866);  a  series  of  anises  of  waters  from  along  the  N.  T.  Central  railroad 
b^  Dr.  0.  F.  Chandler  (New  Tork,  1866),  as  well  as  some  of  my  own  analyses  fur- 
nish a  direct  proof  of  the  fact,  that  the  carbonate  of  magnesia  enters  in  an  unusual 
proportion  into  the  composition  of  a  large  number  of  our  spring  waters. 

f  Mineral  waters  issuing  from  rocks  In  the  city  of  Oswego  (gray  sandstone)  along 
the  Oswego  rirer  contain  large  percentages  of  chlorid  of  sodium,  besides  the  chlo- 
ride of  magnesium  and  calcium ;  they  are  free  from  sulphate  of  lime.  AnalysiB 
gires,  ID  1000  parts,  NaCl  6*622,  MgOl  0*140,  CaCi  0*8162,  etc. 
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chlorid  of  sodium  as  well  as  with  other  saline  compoands.  The 
whole  reaction  of  earbonate  of  magnesia,  in  the  presence  of  car* 
bonio  acid  gas,  upon  brines  like  ours,  resembles  somewhat,  so 
fiur  as  some  of  the  final  results  are  concerned,  that  of  carbonate 
of  soda  provided  the  latter  does  not  exceed  in  chemical  equiv- 
alents the  chlorid  of  calcium  and  sulphate  of  lime  present,  sul- 
phate of  soda,  and  carbonate  of  lime  being  formed  in  both  in- 
stances ;  they  differ  only  in  one  essential  point ;  in  case  of  the 
addition  of  carbonate  of  soda  the  chlorid  of  calcium  is  simply 
eliminated  (only  traces  of  carbonate  of  magnesia  being  produced) 
and  its  place  supplied  by  a  corresponding  amount  of  chlorid  of 
sodium,  while  in  the  case  of  the  addition  of  carbonate  of  mag- 
nesia the  chlorid  of  calcium  is  replaced  by  a  corresponding 
Quantity  of  chlorid  of  magnesium.  The  following  statement 
emonstrates  the  changes  due  to  the  addition  of  an  amount  of 
carbonate  of  magnesia  or  of  carbonate  of  soda  chemically  equal 
to  the  amount  of  chlorid  of  calcium  present,  since,  as  soon  as 
that  point  is  passed  both  carbonates  produce  sulphates  of  sodsi 
as  long  as  sulphate  of  lime  remains  in  excess. 

Sulphate  of  lime, 
Chlorid  of  calcium,    • 

^        magnesium, 

**        potassium, . 
Bromid  of  magnesium, 
Chlorid  of  sodium,    . 
Water,      . 
Carbonate  of  lime,     . 

1  represents  the  original  brine ;  2  represents  this  brine  treat- 
ed with  the  necessary  amount  of  carbonate  of  magnesia;  3  rep- 
resents this  brine  (1)  treated  with  a  corresponding  amount  of 
carbonate  of  soda;  4  represents  the  original  brine  simply  treat- 
ed with  an  additional  amount  of  sulphate  of  soda.  We  can 
scarcely  imagine  the  variety  of  brines  and  mineral  waters  which 
m^  result  in  the  course  of  time  from  this  or  similar  brines,  under 
di£^rent  geological  conditions,  particularly  if  we  consider  the 
consequences,  which  must  result  from  a  mere  difference  in  con- 
centration before  or  after  such  changes  as  we  have  discussed  in 
these  pages  have  been  fully  or  partly  accomplished. 

Slim  indeed  are  the  chances  of  learning  anything  more  definite 
about  the  original  composition  of  the  saline  mass  of  the  oceanic 
waters  of  the  Silurian  age  from  our  mineral  waters  and  brines ; 
since  the  extensive  exposure  of  our  Silurian  rocks  renders  them 
subject  to  important  changes  by  disinte^tion,  and  causes  them 
to  react  decidedly  upon  percolating  saline  solutions. 

Syracnse,  Uudk  U,  U67. 
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0-6772 
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01638 

•  •  •  • 
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0-1444 

0-2766 

01444 
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0-0119 

0-0119 
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Abt.  XL — Notice  of  a  new  Oeims  offossSL  Sponges  from  the  Lower 
saurian;  by  Pro£  O.  0.  Mabsh,  of  Yale  College. 

Within  the  last  few  years  several  specimens  of  a  remarkable 
fossil  hare  been  foand  in  limestone  of  lower  Silurian  age  in 
Franklin  county,  Kentucky.  Although  generally  recognized  as 
Am/orphozoa  by  paleontolodsts  who  have  seen  them,  and  eyi- 
dently  new  to  science,  no  description  of  them  appears  to  have 
been  published  hitherto,  except  a  brief  notice  oy  Prof  D.  D, 
Owen,  who  proposed  for  them  the  name  of  Scyphia  digitata* 

The  Cabinet  of  Yale  College  contains  a  yery  perfect  specimen 
of  this  fossil,  recently  obtained  from  Prof.  Hovey  of  Wabash 
College;  and  the  writer  had  previously  an  opportunity  of  exam- 
ining, in  the  collection  of  Mr.  Sydney  S.  L^on,  of  Jeffersonyille, 
Indiana,  a  large  and  fine  specimen,  tne  original  from  which  casts 
baye  since  been  supplied  to  the  Yale  and  other  museums,  by 
Prof  Ward  of  Eochester. 

In  general  appearance,  and  nearly  all  important  characters, 
these  two  specimens  are  yery  similar.  The  form  is  that  of  a  short 
yase,  or  cup.  with  a  row  of  arms  extending  outward  and  down- 
ward from  tne  lateral  surface.  These  arms  are  hollow,  and  open 
directly  into  the  main  or  central  cayity,  which  is  apparently 
larger  than  in  any  other  known  sponge,  recent  or  fossil. 

The  specimen  in  the  Yale  collection  is  about  six  inches  in 
diameter,  and  three  in  height  It  has  nine  arms  of  nearly  eoual 
size  and  length,  all  with  openings  at  their  extremities.  The 
base  has  a  small  protuberance  near  the  center,  but  no  other  indi- 
cation of  attachment.  The  other  specimen  has  eleyen  arms,  and 
is  nearly  eleyen  inches  in  diameter,  by  three  and  a  half  in  height 
Both  specimens  are  externally  silicined.  The  main  orifice,  or 
mouth,  is  oyal  in  form,  and  in  the  smaller  specimen  is  situated 
at  the  end  of  a  short  neck,  about  one  and  one-half  inches  aboye 
the  bases  of  the  arms. 

As  these  specimens  are  without  doubt  generically  distinct 
from  any  yet  described,  the  name  Brachiospongia  is  proposed  for 
the  genus  they  represent :  and,  since  there  is  apparently  more  than 
one  species  included  under  the  name  digitata,  the  triyial  demgna- 
tion  of  JRoemerana  may  be  added,  in  honor  of  Prof.  Ferdinand 
Boemer,  of  BreslauUniyersity,  whose  inyestigations  haye  thrown 
so  much  light  upon  paleozoic  sponges.  The  specimen  in  the 
Yale  Cabinet  may  be  regarded  as  typical  of  this  species.  Should 
the  form  represented  by  the  large  specimen  already  noticed  proye 
a  distinct  species,  this  may  appropriately  be  named  Brachiospon" 
gia  Lyonii,  from  Mr.  S.  S.  Lyon,  Wie  discoyerer  of  these  interest- 
ing fossils.  A  full  description  of  these  specimens,  with  illustra- 
tions, will  appear  in  an  early  number  of  this  Journal. 

Now  Haten,  Ct,  Hay  26th,  1867. 

*  Second  Report  on  the  Geology  of  Ky.,  p.  111. 
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Abt.  XTI. — Orysiallogenic  and  OrysinUographic  Contributions;  by 
James  D.  Dana.  No.  IV,*  On  a  connection  between  OrystaUine 
form  and  Chemical  constitution,  with  some  inferences  therefrom. 

Among  oxyds,  the  protoxyds,  like  the  metallic  elements,  are 
characteristically  isometricf  in  crystallization.  The  sesquioxyda 
are  as  characteristically  hexagonal,  this  being  the  form  of  the 
sesquioxyds  of  iron,  aluminum,  and  chromium.  The  deutoxyds 
are  typically  tetragonal,  as  seen  in  the  deutoxyd  of  tin  (tin  ore) 
and  of  titanium  (rutile  and  anatase).  There  are  other  forms 
among  protoxyds,  sesquioxyds  and  deutoxyds;  for  example, 
ZnO  is  hexagonal ;  TiO'  in  brookite,  and  MnO*  in  pyrolusite 
are  orthorhombic ;  but  these  cases,  as  the  following  observations 
make  apparent,  may  be  regarded  as  a  consequence  of  polymerism 
— a  principle  that  has  been  recognized  by  others  as  underlying 
dimorphism. 

Regarding  the  atom  of  oxygen  as  double  in  its  fondamental 

*  The  preceding  papers  in  this  series  by  the  writer  are  not  numbered.  They 
are :  I,  On  the  Formation  of  Compound  or  Twin  crystals,  toI.  xzx,  275,  296,  1886; 
II.  On  certain  laws  of  Cohesive  Attraction  (as  illustrated  by  crystals);  II,  it,  864,  ▼, 
100,  1847,  1848;  HI,  On  the  Homoemorphism  of  mineral  species  of  the  trimetric 
[and  other]  systems,  II,  xviii,  86,  131, 1864,  with  the  antecedent  papers  in  xvii,  86, 
210,  480. 

t  I  propose  to  employ  in  the  forthcoming  edition  of  my  Mineralogy  the  terms 
Itametne,  Tetragonal  (having  a  sonare  base),  and  Orthorhomhie  (erect  on  a  rhombic 
ba^e),  in  place  respectively  of  Mofiometric^  Dimetric^  and  IHmetrie  Monomeitie 
describes  a  line  better  than  a  cube ;  the  hexagonal  prism  is  as  much  dimetric  as  the 
square  prism ;  and  the  oblique  prisms  are  as  truly  trimetrie  as  the  right  rhombio. 
It  is  very  desirable  that  the  technical  terms  of  science  should  be  uniform  over 
the  worldi,  as  far  as  possible,  and  that  authors  should  be  willing  to  yield  their  owd 
usage  for  the  sake  of  uniformity.  The  terms  adopted  appear  to  lie  the  best  that 
have  been  proposed,  and  have  nlready  extensive  use  in  Europe.  Iwmetric  Is  Haus- 
manors  term;  MragofuU  and  hexagonal t  with  ThomhiCi  are  employed  by  Naumann. 
Mohs's  terms  pyramidal  fur  the  tetragonal  system,  and  prismatic  for  the  ortho- 
rhombic,  are  exceedingly  bad,  as  there  are  pyramids  among  isometric,  orthorhombic 
and  hexngonal  fonns,  aa  well  as  the  tetragonal ;  and  prisms  in  all  the  systems  ex- 
cepting the  ibometric. 

There  is  additional  reason,  for  our  proposed  change,  in  the  natural  relations  of  tiie 
systems  of  crystallization.  For  the  similarity  in  the  names  monometric,  dimetric, 
trimetric  (the  latter  two  the  monodimetritehen  and  trimetriechen  of  Hausmann)  un- 
plies  a  fundamental  relation  in  the  forms ;  while  the  true  cla^ificatioo  is  aa  foUo^ : 
(1)  j8ometric,  including  the  isometric  system,  peculiar  in  the  absence  of  double  re- 
fraction or  polarization ;  (2)  Isodiametric  (from  laofj  equal,  and  diameter),  including 
the  tetragonal  and  hexagonal  forms  (alike  named  f^om  the  shape  of  the  oase),  char- 
acterized by  equsl  transverse  nxos  or  diameters,  and  uniaxial  polarization;  and  (8) 
Aniwmetrie  (from  mi^o^y  unequal,  etc.),  including  the  remaining  .systems,  and  dis- 
tinct in  having  the  axes  or  diameters  all  unequal,  and  biaxial  polntizatiou. 

Jfonoclinie,  Diclinic,  Trielinic  (from  Kaumaxui)  I  would  retain,  us  they  express 
admirably  the  relations  of  the  systems.  CliHorhomhie  is  often  used  for  the  mono- 
clinic  system,  and  is  well  enough.  But  clinorhomboidal  for  the  triclitiic  would  not 
be  desirable,  as  the  French  commonly  use  the  word  rhomboidal  where  others  use 
rhombic;  and  the  diclinic  could  have  no  corresponding  name,  unless  it  be  oUncrtct- 
angular,  which  would  be  very  objcctionnble. 

Am.  Joub.  Sol— Second  Seuies,  Vol.  XLIV,  No.  130.— July,  1807. 
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nature,  the  number  of  atoms  of  oxygen  (or  the  negative  ele- 
ment) in  the  protoxyds  is  2 ;  in  the  sesquioxyds  6,  or  a  multiple 
of  8 ;  in  the  deutoxyds  4. 

It  appears  from  a  survey  of  all  hexagonal  and  tetragonal  com- 
pounds to  be  a  general  fact,  that  the  number  of  atoms  of  tbe 
negative  element  is  3,  or  a  multiple  of  8,  in  the  former;  and  2, 
4,  or  a  multiple  of  4,  in  the  latter;  and  that,  consequently,  the 
hexagonal  and  tetragonal  systems  are  based  on  these  namberB^ 
respectively,  their  symmetry  being  a  consequence  of  it 

1.  Tetragonal  species,  and  the  number  4. — Among  unisQicaJtes— 
the  siUcates  which  have  the  ratio  1 : 1  between  the  oxygen  of  the 
bases  and  silica  (SiO'),  and  the  number  of  atoms  of  oxygen  4,  or 
its  multiple — tetragonal  species  are  common ;  while  none  occur 
among  tne  bisilicaies,  in  which  the  ratio  is  1 :  2,  and  the  number 
of  atoms  of  oxygen  is  8,  or  its  multiple.  There  are  none  abo 
among  the  anhydrous  carbonates,  which  likewise  have  the  oxy- 
gen ratio  1 : 2.  But  among  these  bisilicates  and  carbonates 
there  are  examples  of  hexagonal  species.  The  compounds  OaW 
(scheelite),  Phw  (scheeletine),  Ph&o  (wulfenite),  Y^P  (xenotirae) 
are  tetragonal,  the  last  having  8  of  oxygen  (or  16  if  doubled) 
and  the  others  4.  Matlockite  (PbOl+PbO)  is  tetragonal,  while 
PbI+2PbO  is  hexagonal,  and  PbCl+2PbO  is  orthorhombic 
Cerasine  (PbCl+]?bC)  is  tetragonal;  and  the  number  of  atoms 
of  the  negative  elements,  O,  CI,  is  4.  Hausmannite  is  tetra- 
gonal, and  with  the  usual  formula  ftnltn  has  40.  Yet  the  fo^ 
mula  is  better  written  AdsiSd,  for  this  corresponds  with  itB  dose 
relation  in  form  to  the  BO'  or  deutoxyd  group,  while  tLaSbt  is  a 
formula  of  the  isometric  spinel  group.  Similarly,  the  tetragonal 
species  chalcopyrite  has  the  formula  2(€u,  Pe)S+FeS*.  Braun- 
ite,  taking  the  most  recent  formula  for  it,  that  of  Bammelsberg, 
(Mn,  Si)'0",  is  apparently  an  exception.  Its  composition,  as  Rsm^ 
melsberg  shows,  corresponds  to  sStn+An-f-di^  and  this  fonnula 
has  120,  which  is  a  multiple  of  8,  and  satisfies  the  principle 
under  illustration.  But  the  true  arrangement  of  the  consUta* 
ents  makes  it  not  a  sesquioxyd,  as  above,  but  a  deutoxyd  like 
hausmannite,  which  it  approaches  in  its  tetragonal  form ;  for  the 
formula  may  be  aStn^fin+flnSi,  which  is  equivalent  to  2  of  haus- 
mannite and  1  of  a  silicate  analogous  to  the  tetragonal  species 
zircon  (ZrSi)  *  The  deutoxyd  of  manganese,  MnO*  (pyrolasite)^ 
is  orthorhombic,  and  approximately  isomorphous  with  ortho- 
rhombic  TiO*  (brookite),  the  former  having  for  the  angles  of 

*  Hausmaimiie  approaches  more  closelv  the  aoataM  form  of  TiO*  than  the  ni- 
tile  form,  the  angle  oetween  O  and  the  plane  made  l-t  in  anataae  beii^  119^  fS'i 
and  0: 1  (which  mi^ht  as  well  be  l-t)  in  hansmannite  being  121^  8'.  firamiitc is 
much  nearer  cassitenie,  ratile,  and  xiroon,  the  corresponding  angles  for  Oonn  ]>fr> 
amidal  plane  in  these  four  species  being,  respectively,  136^  26',  186^  26',  1S1^49', 
ini^  60'.  Thus  the  anatase  and  rutile  form  of  TiO'  are  eererallj  represented  hf 
hausmannite  and  braunite. 
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the  prism  /,  and  the  domes  1-%  1-2,  respectively,  98^  40',  104^ 
22',  lO?""  54' ;  and  the  latter  for  the  correspondiDg  angles  98''  16', 
96""  46',  99''  60'.  MnO'  in  the  tetragonal  state  is  unknown 
except  when  it  is  in  combination  with  2MdO,  as  in  haosmannite. 
The  protozyd  of  manganese,  MuO,  it  may  be  remarked,  is  iso- 
metncy  like  MgO,  it  having  been  obtained  artificially  in  octa- 
hedrons and  cabo-octahedrons  by  Deville  (C.  R,  liii). 

Among  artificial  compounds,  there  are  the  following  tetragonal 
species  aU  conforming  to  the  principle  stated : 

KF+HF;  fte8+4aq;  SiB  +  7aq;  ]5riS  +  6aq;  iriSe  +  7aq;  ^Be+7aq; 
(t.»)»f ;  (Am,fi)»f ;  (fc,fi)3l«;  (lin.fi)'^;  (Ja^aaq;  (Am+fl)B"+8«q; 
IiO,!^;  KCl+0ua+2aq;  Am01+0u01+2aq;  Ag5+2NH»,  Ag0r+2NH3, 
sUc(aeeticaddH4De+12ftq;  Cale+Calc+Saq,  fij!Lc+281c+2aq,  Aglc+ 
t8Xfi+.2fliq ;  (iOa+f £[)'T  (tartaric  add,  ooDUmlng  50)+9bT-f  7aq. 

Omitting  a  few  complex  organic  compounds,  these  are  all  the 
tetragonal  species  in  the  two  volumes  of  Aammelsberg's  Crys- 
tallographic  Chemistry  excepting  AgQi,  Hg'Ci.  Other  examples 
might  be  mentioned,  but  the  above  are  fully  sufficient 

The  correspondence  with  the  law  for  tetragonal  species  is  so 
general  that  we  may  reasonably  believe  that  the  apparent  excep- 
tk)Ds,  where  the  composition  and  crystallization  are  correctly 
given,  may  be  brought  into  conformity  to  it  by  an  application 
of  one  or  the  other  of  the  foUowingpnnciples. 

0.  The  tmneipje  of  polymerism,— ^g' CI  is  Hg*Cl*  in  the  new 
system  or  chemistry ;  and  if  the  whole  is  doubled,  it  becomes 
Bg*Cl*,  which  is  probably  the  true  formula  of  this  species  in 
the  tetragonal  state,  the  only  crystalline  state  yet  known. 

b.  Part  of  the  ingredients  may  be  only  accessory,  or  subordinate 

to  a  dominant  part  which  determines  the  crystallization. — Water  is 

I  commonly  admitted  to  be  present  in  this  way  in  most  of  the 

I  aanponnds  in  which  it  occurs;  although  essential  to  the  species, 

it  is  subordinate,  crystallogenically  at  least,  to  the  rest.     Water 

IB  now  believed  to  oe  not  the  only  substance  that  may  play  the 

part  of  indifferentism  in  compounds,  and  many  formulas  have 

of  late  been  written  by  chemists  admitting  this.    Apophyllite 

ii  a  tetragonal  species  consisting  of  ft+2Si+2£[.    Making  the 

I  water  basic,  there  is  still  no  conformity  to  the  type  of  either  the 

\  nnisilicates  or  bisilicates,  the  oxygen  ratio  for  the  bases  and  silica 

I  being  8:4.    If  half  the  water  be  regarded  as  basic,  and  the 

I  formula  be  written  (ift.  ^O'Si+^cSi,  it  is  made  to  consist  of  a  dom- 

I  inant  part  which  is  a  unisilicate  analogous  to  the  tetragonal  spe- 

I  des  meionite,  mellilite,  etc.,  and%  bisilicate  which  is  a  kind  of 

opal  or  waterdass,  well  known  to  be  a  "  colloid,"  or  uncrystal- 

lizable,  and  wnich  therefore  might  well  have  no  effect  toward 

modifying  the  crystallization  as  determined  by  the  other  part. 
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2.  Hexagonal  species^  and  (he  number  8. — Hezasonal  species 
have  been  stated  to  occur  among  the  sesquioxyds  (as  Fe'O', 
A1«0»,  Cr«0');  the  bisilicates  (as  in  beryl,  eudialyte,  dioptasc, 
pjrosmalite,  cbabazite,  gmelinite) ;  and  the  carbonates  (in  cal- 
oite,  and  the  allied  species) ;  in  which  compoanda  the  number  of 
atoms  of  oxygen  is  8,  or  a  multiple  of  8.    Other  examples  are: 

Pyimrgyrite  and  pronstite,  8AgS-f  (8b,  Ab)*S*,  in  which  the  number  of  atomi  of 
aalirfrar  is  6 ;  gibbette  £lft' ;  alnnite  £S+8Sl3+6aq ;  apatite  sCa'P+Caa; 
ooqnimbite  l^eB'+9aq;  Al«Cl»+12aq;  AgS+8aq ;  ilS»-f  27aq;  SrOS«0*+4«l. 
and  the  corresponding  salt  of  lime,  and  of  lead;  tft;  J^aA ;  (6a+fis)9;  AgO, 
010''-Hfi;  8Na01  +  IrCl»+24aq;  KCl+2Mg01+12aq;  B4gCl+PtCl>-M«q. 

The  exceptions  to  the  principle  are  to  be  accounted  for  ia  the 
same  manner  as  those  under  the  tetragonal  system.  Along  side 
of  the  hexagonal  sesquioxyds,  Fe'O',  A1«0',  Cr*0',  there  is 
the  hexagonal  protoxyd  ZnO,  similar  in  angle.     Applying  the 

Erinciple  of  polymerism  and  writing  the  formula  Zn'6*,  it  then 
as,  liice  the  sesquioxyds,  8  of  0.  This  view  of  the  protoxyd 
is  abundantly  illustrated  and  sustained  among  the  silicates.  For 
the  constitution  of  the  larger  part  of  them  (garnet,  scapolite, 
epidote,  etc.)  is  based  on  the  mutual  replacement  of  1  of  sesqui- 
oxyds (B*0'),  and  8  of  protoxyds  (8B0) ;  and  this  mutual  re- 
placement signifies  isomorphism  of  B'O'  and  B^O'.  Again, 
graphite,  or  hexagonal  carbon,  has  been  shown  to  have  its  atomic 
weight  nearly  three  times  as  great  as  that  of  ordinary  carbon; 
and  it  is  altogether  probable,  therefore,  that  in  this  hexagonal 
state  carbon  is  0',  in  accordance  with  the  principle  in  view. 
Hexflgonally  crystallized  water,  on  the  same  grouno,  is  not  H0| 
but  U  >0  '.  ZnS  occurs  both  in  isometric  and  hexagonal  forms ; 
and  while  the  former  may  be  simply  ZnS,  the  latter  should  be 
Zn'S^;  and  so  for  the  hexagonjQ  sulphid  of  Fe,  Ni,  Cd,  we 
should  have  Fe'S'  (troilite,  i)yrrhotine) ;  Ni»S*  (millerite); 
Cd»S'  (greenockite) ;  and  similarly  Ni»As»  (copper  nickel); 
Ni»Sb»  (breithauptite). 

8.  Itometric  system. — The  number  of  atoms  of  the  negative 
element  in  isometric  species  appears  to  be  either  1,  2,  8,  4,  or  a 
multiple  of  8  or  4;  and  this  aiversity  accords  with  the  twofold 
nature  of  a  cube ;  that  is,  (1)  an  equiaxial  square  prism,  and  (S) 
(if  a  diagonal  be  made  vertical)  a  rhombohedron  of  90^ ;  for  it 
has  this  double  relation  to  other  forms.  Accordingly,  isometrio 
forms  oceur  among  protoxyds,  protosulphids,  protochlorids,  eta ; 
also  deutoxyds;  also  anisilicates ;  in  leucite,  analcime ;  also  in— 

ftg^B*,  or  boradte;  Is;  Sb;  jTaOw  fefir;  Jfafir;  Jfid  +  Saq;  OnCl+aaq; 
^Br+6aq;  AmGl+SnCl>;  ECy+AgCj;  SffaSi^erS'+Qaq ;  the  alnina,  wlMdK 
UvB  160.  bettdes  240  in  the  waUr;  ]Sra2[c+282je;  JiTaW+WW. 

Important  chemical  and  crystallographic  conclusions  flow  fixxa 
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the  principle  which  haA  been  explained,  if  it  is  su9tained,  as  we 
believe,  by  the  facts.    A  few  only  are  briefly  touched  upon. 

1.  It  follows  that  the  hexagonal  state  of  the  elements  may  be 
one  corresponding  to  SB,  or  SnR ;  that  while  zinc  in  the  isometric 
state  if  such  exists  (about  which  there  is  doubt)  is  Zn ;  in  the 
hexagonal  it  may  be  Zn',  the  same  state  in  which  it  exists  in 
hexagonal  oxyd  of  zinc.  So  also  Pd,  As,  Sb,  may  represent  the 
isometric  state  of  the  elements  palladium,  arsenic,  antimony ; 
but  Pd',  As',  Sb',  the  hexagonal;  and  so  for  other  cases. 

2.  The  oxyd  of  copper,  CuO,  which  may  also  be  written 
€uO',  is  dimorphous,  it  occurring  both  in  isometric  and  ortho- 
rhombic  forms ;  and  the  orthorhombic  form  is  closely  isomorph- 
ous  with  TiO'  in  brookite — /:  /and  /:  i  in  the  oxyd  of  copper 
being  respectively  99°  39'  and  126°  29',  and  in  brookite  99*  50' 
and  126"^  15'.  This  relation  to  TiO'  shows  that  the  ortho- 
rhombic  state  of  the  cupric  oxyd  should  have  the  formula 
€uO',  or  that  of  a  deutoxyd,  and  the  isometric  alone  that  of 
CuO.  And  it  indicates  further  that  the  element  copper  may 
exist  theoretically,  if  not  actually,  in  two  corresponding  poly- 
merous  states. 

3.  As  long  since  illustrated  by  Laurent,  the  protoxyds  RO, 
sesquioxyds  K^O',  deutoxjjds  RO^,  and  other  grades  of  oxyds 
RO',  RO*  (and  the  same  in  corresponding  chlorids,  sulphids, 
etc.),  in  which  1  part  of  oxygen  balances,  in  its  affinity,  1,  f,  \^ 
etc.,  parts  of  the  basic  element  (as  is  seen  on  dividing  hj  the 
number  of  atoms  of  oxygen  so  as  to  reduce  the  oxygen  m  all 
the  above  formulas  to  10),  may  be  viewed  as  containing  the 
basic  element  in  as  many  different  states  as  there  are  grades  of 
the  above  compounds.  For  convenience  these  states  may  be 
designated  by  using  the  Greek  letters  as  follows : 

«        ,  i  RO  R203  RO^  R0»  RO* 

Formulas         ^^^  ^^^  ^^  ^^  ^^^ 

States  of     jR  R|  R^  R^  R^ 

Basic  element  ]^j^  ^R  yR  dR  eR 

or  the  alpha,  beta,  gamma,  delta  and  epsthn  states.  It  is  observed 
that  8R0=R'0';  8(|?R0)=R«0';  2(rR0)=R0«;  8(yR0)=: 
fRO' ;  3(^R0)=R0';  and  so  on:  in  other  words,  the  one 
molecule  R'O'  corresponds  to  ^ree  of  ^RO ;  and  in  3(?R0)  there 
are  as  many  atoms  of  the  basic  element  /^  as  of  O. 

Now,  if  a  sesquioxyd  occurs  in  isometric  crystals,  as  supposed 
to  be  true  of  Fe'O'  (but  reasonably  doubted),  that  sesquioxyd 
is  not  Fe^O',  but  may  be  FejO.  This  is  but  the  converse  of  the 
conclusion,  stated  above,  that  if  a  protoxyd  occurs  in  hexagonal 
crystals  it  is  not  then  RO,  but  may  be  R'O'.  So  in  other  cases : 
if  oxyd  of  tin  had  an  isometric  as  well  as  a  tetragonal  form,  the 
former  in  the  crystalline  state  should  be  Sn|0,  andonly  the  latter 
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SdO'.  a  metal  in  the  different  states  B,  Bf  BI9  b>^  acooid- 
ioglj,  the  same  isomorphic  power;  and  so  also,  2B,  2R},  2B}; 
and  SB,  8B},  8B|.    Hence  nnder  the  principle  explained-— 

BO,    R|0,    BxO    ahoold  be  alike  Umnetrk  in  crystallisation. 
2(B0),  2(R|0),  2(B^0)  may  be  Uiragonal  <"  «* 

3(R0),  8(R|0),  8(B^0)  may  be  hacagonal  **  •« 

Qnartz,  which  is  hexagonal  silica,  should,  according  to  the 
above,  be  8(SilO),  or  else  6(SiiO),  and  not  2(SiiO)=xSiO'.  SiO' 
is  hence  unknown  in  the  c^stalline  state ;  and  if  ever  obtained 
ci^stallized  it  will  in  all  probabilitj  have  one  of  the  forms  of 
TiO'.  Common  nncrystallizing  silica,  or  opal-silica,  low  in  den- 
sity, may  be  silica  in  the  isometric  form,  or  SijO,  bat  with  so 
feeble  crystallizing  power  as  never  to  exhibit  any  thing  but  the 
so-called  eoUoid  condition.  Whether  isometric  silicon^  crystals 
of  which  have  been  obtained  artificially,  is  simply  silicon  m  the 
alpha  state,  or  not,  cannot  be  at  once  decided ;  for  it  is  probable 
that  diamond,  which  is  isometric  carbon,  is  equivalent  to  C^, 
its  density,  and  the  product  of  the  atomic  weight  by  the  specific 
heat,  inmcating  this  relation  to  graphite.*  As  "graphitoidal" 
silioon  has  turned  out  to  be  only  isometric  silicon,  we  have  no 
dumce  for  a  comparison,  like  that  with  respect  to  carbon. 

Anatase  is  probablv  TiO',  and  rutile  Ti'O^,  the  density  of  the 
latter  being  4-2,  of  the  former  onlv  S*9.  The  relations  of  haus- 
mannite  and  braunite  (p.  90,  note)  accord  with  this,  the  latter 
containing  ivx>  ofhausmannite.  Brookite  is  intermediate  in  den- 
sity, and  in  the  temperature  of  origin,  and  hence  may  be  f(TiO'). 
It  would  appear,  therefore,  that  the  species  of  higluat  poli/merous 
#toi0,. rutile,  forms  at  the  highest  temperature. 

4.  The  views  illustrated  sustain  the  conclusion  that  the  differ- 
ent states  of  elements  represented  above  are  fundamentally  dis- 
tinct: that  Fe  in  the  alpna  state  is  related  to  all  other  metals  that 
are  in  the  same  state,  including  E,  Na  (K,,  Na,  in  the  new  sys- 
tem of  chemistry),  as  well  as  Mg,  Ca,  etc. ;  that  Fe,  Cr,  Go,  in 
the  beta  state  are  of  the  same  group  of  elements  with  aluminum 
in  alumina:  that  Fe,  Mn,  Cu,  Pb  m  the  gamma  state  should  be 
olafi»ed  with  Ti,  Sn. 

6.  Aid  is  given  bv  the  principle  explained  toward  determin- 
ing in  many  cases  what  are  the  accessory  and  what  the  dominant 
in^edients  in  a  compound,  and  thence  what  should  be  regarded 
as  its  true  constitution. 

6.  CrystalloRcny  hereby  learns  that  quadratic  or  tetragonal  sym- 
fnetry  in  cryeUua  depends  on  quadrat  etfmmetry,  or  the  recvrrenee 

*  For  tlkit  ioferiDCt  with  renrd  to  the  eqniyalent  of  carboo  in  the  dimnoad  I 
em  indebted  to  Prof.  O.  F.  Barker,  who  offmd  it  while  I  wae  ezphuniiig  to  him 
4he  Tiewe  contained  in  thia  paper. 
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offourSy  in  the  numher  ofa^oma  of  the  negative  part  of  a  compound; 
and  hexagonal  symmetry,  in  like  manner ,  on  the  j^esenee  of  triads  or 
hexads  of  the  same  atoms.  Moreover,  oq  the  view  explained,  the 
number  of  atoms  of  the  more  positive  element  or  elements,  in  the 
simpler  compounds  at  least,  may  be  just  equal  to  that  of  the 
negative.  For  since  8(aEO)=R»6»,  8(|?R0)=R*0»,  and  3(«R0) 
=R0»,  there  are,  in  these  oxyds,  as  many  atoms  of  ©R,  |?B,  ^R^ 
as  of  O ;  and  if  the  elements  may  exist  in  these  divided  states, 
they  may  thus  make  with  the  O  the  crystallogenic  molecule. 

The  precise  arrangement  of  the  constituent  atoms  in  a  mole- 
cule subsisting  in  any  case,  and  producing  the  characteristics 
and  special  dimensions  of  the  crystal,  yet  remains  to  be  ex- 
plained. This  much  may  be  safely  deduced:  that  the  negative 
atoms  must  be  grouped — and  in  the  systems  here  referred  to,  un- 
der quadrate  or  hexad  symmetry — at  or  toward  one  extremity  of 
the  molecule,  and  the  positive  at  or  toward  the  opposite ;  and 
that  the  molecule  in  this  way  derives  its  polarity — a  character- 
istic abundantly  manifested  in  the  formation,  the  forms,  and  the 
physical  natures  of  crystals,*  though  not  often  apparent  in  me- 
chanical effects,  and  which  is  in  accordance  with  the  most  funda- 
mental of  nature's  laws.  The  different  constituent  elements  or 
parts  of  a  compound  may  differ  in  degree  of  negativity  or  posi- 
tivity,  and  even  the  same  element  may  be  present  in  opposite 
states;  such  constituents  would  have  their  places  accordingly, 
though  with  subordinate  groupings  according  to  special  affinities. 

In  order  not  to  be  misunderstood,  I  here  state,  formally,  what 
.has  been  more  than  once  implied  in  the  foregoing,  that,  while, 
according  to  the  principle  advanced,  tetragonal  and  hexagonal 
forms  depend  on  the  numbers  4  and  8,  as  explained,  the  pres- 
ence  of  tnese  numbers  by  no  means  necessitates  the  occurrence 
of  these  forms.  Multitudes  of  examples  illustrate  this:  the  di- 
morphism of  TiO'  is  one.  I  would  also  remark  that  I  express 
no  opinion  as  to  whether  the  molecule  of  a  compound  consists 
of  the  positive  and  negative  atoms  simply  juxtaposed,  or  whether 
these  so-called  atoms  are  composed  of  particles,  and  there  is  a 
different  disposition  in  the  molecule ;  and  assert  only  that,  what- 
ever the  fact  on  this  point,  there  is  tetragonal  symmetry  in  the 
constitution  of  the  molecule  in  the  tetragonal  system,  and  hex- 
agonal in  the  hexa^nal  system. 

I  leave  the  subject  here,  without  discussing  at  present  the 
methods  bv  which  orthorhombic  and  clinohedral  forms  are  pro- 
duced ;  only  observing  that  orthorhombic  and  monoclinic  forms 
occur  under  all  numbers  of  atoms  of  the  negative  element^  from 
1  (or  2)  as  in  sulphur,  upward ;  and,  therefore,  although  polym- 
erism  may  turn  the  2  of  sulphur  (and  so,  other  nunobers)  mto 
various  multiples  of  the  same,  yet  that  the  production  of  these 
forms  does  not  depend  simply  on  numbers. 

*  See  articles  I  tod  II  referred  to  on  page  89. 
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Abt.  XIIL — The  Glaciers  of  Alaska^  Russian  America ;  by 
William  P.  Blake.* 

On  approaching  the  northwest  coast  of  America  from  the  west 
the  moantain  chain  of  the  interior  is  seen  to  be  loftj  and  alpine 
in  its  character.  The  ridges  are  sharply  serrated,  and  rise  here 
and  there  into  needle-like  pinnacles,  giving  an  outline  against  the 
sky  that  contrasts  strongly  with  the  gently  sloping  sides  of  the 
truncated  cone  of  Edgecombe,  a  fine  extinct  volcano  which  marks 
the  entrance  to  the  harbor  of  Sitka. 

The  rocky  peaks  of  the  interior  rise  above  broad  fields  of  snow, 
which  give  birth  to  numerous  glaciers,  while  Edgecombe,  and 
the  ridges  upon  the  coast,  are  in  great  part  covered  with  a  dense 
forest  of  pines  and  firs.  No  glaciers  are  found  upon  the  coast  at 
Sitka  or  south  of  it,  for  under  the  influence  of  the  warm  currents 
of  the  Pacific,  the  climate  is  comparatively  mild,  while  a  short 
distance  in  the  interior,  the  winters  are  almost  Arctic  in  severity. 

The  principal  stream  in  the  vicinity  of  Sitka,  is  the  Stickeen ; 
which  rises  in  the  ^'Blue  Mountains,"  opposite  the  head- waters  of 
the  Mackenzie,  and  flows  in  a  general  southeasterly  direction 
parallel  with  the  coast  until  it  breaks  through  the  mountains 
east,  and  a  little  north,  of  Sitka.  When  the  snows  are  meltins, 
the  river  becomes  much  swollen  and  is  then  navigable  with 
difficulty  by  small  steamboats  for  about  125  miles  above  its 
mouth.  The  valley  is  generally  narrow  and  the  river  is  not 
bordered  by  a  great  breadth  of  alluvial  land. 

In  asoenaine  this  river  one  glacier  after  another  comes  into 
view ;  all  of  them  are  upon  the  right  bank  of  the  stream  and 
descend  from  the  inner  slope  of  the  mountain  range.  There  are 
four  large  glaciers  and  several  smaller  ones  visible  within  a  dis- 
tance of  60  or  70  miles  from  the  mouth. 

The  first  glacier  observed,  fills  a  rocky  gorge  of  rapid  descent, 
about  two  miles  from  the  river,  and  looks  like  an  enormous  cas- 
cade. The  mountains  are  greatly  eroded  by  it,  for  it  is  oveiv 
hung  by  freshly  broken  cliffs  of  rock  evidently  produced  by  the 
glacier. 

The  second  glacier  is  much  larger,  and  has  less  inclination.  It 
sweeps  grandly  out  into  the  valley  from  an  opening  between  high 
mountams  from  a  source  that  is  not  visible.  It  ends  at  the  level 
of  the  river  in  an  irregular  bluflf  of  ice,  a  mile  and  a  half  or  two 
miles  in  length,  and  about  160  feet  high.  Two  or  more  terminal 
moraines  protect  it  firom  the  direct  action  of  the  stream.     What 

*  The  observations  upen  which  this  article  is  based  were  made  in  May,  1868. 
while  ft  gnest  on  his  Imperial  Russian  Majesty's  Corvette  "  Rynda,"  Oommandar 
Banargaine,  bj  whose  conrtesy  the  writer  accompanied  Lt  Pereleehin  on  a  reoon- 
naissance,  in  a  whale  boat,  of  the  Sticlceen  river,  under  the  orders  of  Admiral  Popoff. 
— w.  F.  B. 
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at  first  appeared  as  a  range  of  ordinary  bills  along  the  river, 
proved  on  landing  to  be  an  ancient  terminal  moraine,  crescent- 
shaped,  and  covered  with  a  forest.  It  extends  the  fall  length 
of  the  front  of  the  glacier.  The  following  extract  from  my  notes 
will  answer  for  a  description  of  the  end  of  this  glacier. 

We  found  the  bank  composed  of  large  angular  blocks  of  gran- 
ite mingled  with  smaller  fragments  and  sand.  It  is  an  outer  and 
older  moraine,  separated  from  a  second  one  by  a  belt  of  marsh- 
land overgrown  with  alders  and  grass,  and  interspersed  with 
ponds  of  water.  Crossing  this  low  space  we  clambered  up  the 
loose  granitic  debris  of  the  inner  morame,  which  is  quite  bare  of 
vegetation  and  has  a  recently  formed  appearance.  These  hills 
are  from  20  to  40  feet  high,  and  form  a  continuous  line  parallel 
with  the  outer  and  ancient  moraine.  From  their  tops  we  had  a 
full  view  of  the  ice  clifife  of  the  end  of  the  glacier,  rising  before 
us  like  a  wall,  but  separated  from  the  moraine  by  a  second  belt 
of  marsh  and  ponds.  Here,  however,  there  were  no  plants  or 
tree&  It  was  a  scene  of  utter  desolation.  Great  blocks  of  gran- 
ite lay  piled  in  confusion  among  heaps  of  sand  or  sand-cones  or 
were  perched  upon  narrow  columns  of  ice-glacier  tables  appar- 
ently ready  to  topple  over  at  the  slightest  touch.  The  edges  of 
great  masses  of  ice  could  be  seen  around  pools  of  water,  but 
most  of  the  surface  was  hidden  by  a  deposit  of  mud,  gravel  and 
broken  rock.  It  was  evident,  however,  that  all  this  was  upon  a 
foundation  of  ice,  for  here  and  there  it  was  uplifted,  apparently, 
in  great  masses  leaving  chasms  filled  with  mud  and  water.  Over 
this  fearful  and  dangerous  place  we  crossed  to  the  firmer  and 
comparatively  unbroken  slope  of  ice  at  the  foot  of  the  bluflf,  and 
afterward  had  to  climb  over  snow  and  ice  only,  in  the  attempt  to 
reach  the  top  of  the  glacier.  From  below  it  nad  appeared  to  us 
to  be  quite  possible  to  accomplish  this  if  we  followed  the  least 
broken  part  of  the  slope,  but  it  proved  to  be  difficult,  and  finally 
impossible.  Fissures  which  could  not  be  seen  from  a  short  dis- 
tance were  met  at  intervals,  some  of  them  being  so  wide  that  we 
were  forced  to  turn  aside.  As  we  ascended,  the  crevasses  were 
more  numerous  but  were  generally  filled  with  hard  snow  to  which 
we  occasionally  trusted.  The  surface  soon  became  precipitous 
and  broken  into  irregular  stair-like  blocks  with  smooth  sides 
and  so  large  that  it  was  impossible  to  make  our  way  over  them 
without  ladders  or  tools  to  cut  a  foothold.  Here  we  turned  and 
enjoyed  the  sight  of  this  great  expanse  of  ice,  broken  into 
such  enormous  blocks  and  ledges.  The  sun  illuminated  the 
crevasses  with  the  most  beautiful  aquamarine  tints,  passing  into 
a  deep  sea-blue  where  they  were  narrow  and  deep.  In  one 
direction  the  ice  presented  the  remarkable  appearance  of  a  suc- 
cession of  cones  or  pyramids  with  curved  sides.  In  the  oppo- 
Ak.  Joub.  ScL-^ECons  SsBiBs,  Vol.  XUV,  No.  190.— July,  1867. 
13 
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site  direction  and  at  the  same  level  the  outlines  were  totidly 
different,  showing  merely  a  succession  of  terraces  or  steps  inclined 

1. 


aip 


'41 


inward  toward  the  glacier  and  broken  by  longitudinal  crevaases. 
The  annexed  sketches  were  made  firom  this  point  of  view.  Na  1 
is  taken  looking  up  the  river,  over  the  end  of  the  glacier,  and 
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shows  the  pyramids  of  ice.    The  line  of  ponds,  and  the  two 
moraines  are  seen  at  the  base,  and  the  river  on  the  extreme 


right  No.  2  shows  the  appearance  of  the  glacier  in  the  oppo- 
site direction.  A  broad  fissure  between  one  level  of  the  ice  and 
the  next  is  filled  with  snow. 
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It  is  evident  that  this  glacier  breaks  down  in  a  series  of 
great  steps  or  ledges  along  the  greater  part  of  its  front  These 
steps  rise  for  20  to  80  feet  one  above  the  other  and  thus  produce 
a  stair-like  ascent,  while  at  the  same  time  the  numerous  parallel 
fissures  at  right  angles  break  the  surface  into  rectangular  olocks, 
which  on  the  side  exposed  to  the  sun  soon  become  worn  into  the 
pyramids  and  cones.  The  difference  of  outline  in  opposite  direc- 
tions is  thus  exolained. 

I  was  inclinea  to  regard  the  melting  action  of  the  water  of  the 
river  as  the  cause  of  this  abrupt  breaking  off  of  the  end  of  the 
glacier.  There  may,  however,  be  a  sudden  break  in  the  rock 
foundations  at  this  point,  so  as  to  produce  an  ice-cascade.  The 
following  section  will  perhaps  give  a  clearer  idea  of  ti^e  manner 
in  which  the  glacier  breaks  down. 


Section  qf  etui  of  glacier. 

One  or  more  streams  descend  under  the  glacier,  and  reach  the 
river  at  different  places.  The  rushing  and  roaring  sound  was 
rather  startling  at  some  of  the  crevasses. 

Judging  from  the  number  of  loose  blocks  of  rock  at  the  foot  of 
the  glacier,  the  u})per  surfigu^  must  be  strewn  with  them,  but  this 
could  not  be  verined  hj  observation.  Time  did  not  permit  a 
more  extended  examination.  There  would  be  little  difficulty  in 
gaining  the  surfisuse  of  the  glacier  from  the  side,  and,  perhaps,  at 
some  other  points  along  its  front  It  was  impossible  to  get  our 
Indian  guide  to  accompany  us.  They  have  a  tradition  of  the  loss 
of  one  of  their  chie&  upon  this  glacier. 

The  ancient  terminal  moraine  of  this  glacier  is  significant  of  an 
amelioration  of  the  climate.  It  is  also  interesting  to  note  the 
effect  which  this  accumulation  of  materials  from  the  glacier  has 
had  upon  the  river.  It  has  acted  as  a  dam  for  the  waters,  setting 
them  back  in  the  valley  for  some  distance. 

In  this  connection  the  following  notes  upon  the  occurrence  of 
great  bodies  of  ice,  undoubtedly  glaciers,  in  the  more  northern 
parts  of  Kussian  America  have  a  special  interest 

According  to  Sir  Edward  Belcher*  the  shores  of  Icy  Bay  at 
tbe  foot  of  Mount  St  Elias,  lat  60'',  are  lined  with  glaciers. 
"  The  whole  of  this  Bay,  and  the  valley  above  it,  was  found  to 
be  composed  of  (apparently)  snow-ice,  about  80  feet  in  height  at 
the  water  cliff,  and  probaoly  based  on  a  low  muddy  beach.*' 
At  Cape  Suckling  in  the  same  latitude  and  west  of  Icy  Bay  the 

•  Voyage  of  the  Sulphur,  i,  19-99. 
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same  voyager  observed  a  vast  mass  of  ice  sloping  to  the  sea,  the 
surface  of  which  presented  a  most  singular  aspect,  being  "  one 
mass  of  four-sided  truncated  pyramids/'  He  was  not  able  to 
account  for  this  and  observes  "  what  could  produce  these  specitd 
forms  ?  If  one  could  fancy  himself  perched  on  an  eminence 
about  500  feet  above  a  city  of  snow-white  pyramidal  houses, 
with  smoke-colored  flat  roofe  covering  many  square  miles  of  sur- 
face and  rising  ridge  above  ridge  in  steps,  he  might  form  some 
faint  idea  of  this  beautiful  freak  of  Nature." 

Vast  bodies  of  ice  terminating  in  6liSa  upon  the  sea  are  nu- 
merous in  Prince  William  Sound,  and  the  thundering  noise  of 
the  falling  of  large  masses  of  ice  was  heard  by  Vancouver.* 

Oh  the  shores  of  an  arm  of  Stephens  Passage  (northwest  of 
Sitka)  a  compact  body  of  ice  extended  for  some  distance  at 
the  time  of  Vancouver's  visit,  and  from  the  rugged  valleys  in  the 
mountains  around,  immense  bodies  of  ice  reached  perpendicularly 
to  the  sea,  so  that  boats  could  not  land.  Similar  observations 
are  made,  in  general,  of  the  mountains  of  the  coast  opposite 
Admiralty  island.  Two  large  open  bays  north  and  west  of 
Point  Couverdeen  are  terminated  by  solid  mountains  of  ice  ris- 
ing perpendicularly  from  the  water's  edge. 

From  these  various  observations  we  m^  conclude  that  the 
mountain  region  of  Bussian  and  British  North  America,  from 
latitude  55^  to  the  Polar  sea,  is  dotted  with  glaciers  cutting  and 
scoring  the  mountains  as  they  descend,  and  pushing  their  accu- 
mulations of  rocky  debris  either  into  the  ocean,  or  tne  rivers  of 
the  interior. 


SCIENTIFIC    INTELLIGENCE. 

I.  CHEMISTRY  AND  PHYSIOS. 

\,  On  the  influence  of  the  adhesion  of  vapor  in  esq^eriments  upon  the 
<ihsorption  of  heat — The  subject  of  the  absorption  of  radiant  heat  by 
aqueous  vapor  has  been  again  taken  up  by  Magnus  who  has  succeeded  in 
pointing  out  the  source  of  error  which  affected  the  experiments  of  Tyndall 
and  of  Wild.f  In  a  previous  memoir  Magnus  had  endeavored  to  shew 
that  vesicular  vapor  absorbs  heat  more  powerfully  than  dry  air,  but  that 
air  loaded  with  transparent  vapor  has  no  greater  absorptive  power  than 
air  which  contains  no  vapor  at  all.  Tyndall  replied  to  this  paper,  and  the 
subject  was  then  examined  independently  by  Wild,  who  fully  confirmed 
the  results  of  Tyndall.  In  his  new  investigation  Magnus  employed  an 
apparatus  of  the  same  dimensions  with  that  of  Wild  and  of  similar  con- 
struction. Experiment  soon  proved  that  the  walls  of  the  tubes  containing 
the  dry  or  moist  air  through  which  the  radiant  heat  passed  exercised  a 

*  Vanoonver's  Voyages,  iii,  186,  (1794),  quoted  by  Findlay,  Directory  of  TuaSc 
Oeetok,  U  479. 

t  ^^HSS-  Ano.,  cxarix,  67. 
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powerful  influenoe  upon  the  absorption.  Thus  a  tube  coated  intemallT 
with  lamp-black  produced  an  efifect  precisely  the  opposite  of  that  whi<a 
waa  observed  when  a  polished  tube  was  employed.  In  this  case  an  in- 
crease in  the  amount  of  heat  transmitted  was  observed  when  moist  air 
was  blown  into  the  tube  and  a  diminution  with  dry  air,  while  the  oontraiy 
takes  place  when  a  polished  tube  is  used.  Magnus  proved  that  a  layer  of 
water  is  deposited  upon  the  inside  of  the  tube  throughout  its  whole 
length,  by  shewing  that  the  tube  itself  becomes  warmer  whenever  moist 
air  is  thrown  in.  This  layer  of  water  absorbs  more  heat  than  the  pol- 
ished wall  of  the  tube  would  do  if  dry,  and  consequently  reflects  less  to 
the  thermo-electric  pile.  Experiment  showed  that  the  quantity  of  heat 
reflected  to  the  pile  by  the  dry  wall  of  a  polished  brass  tube  filled  with 
dry  air  was  about  six  times  as  great  as  that  which  the  pile  reosived  di- 
rectly when  the  tube  was  removed.  Every  diminution  in  the  reflectiDg 
power  of  the  tube  must  therefore  greatly  diminish  the  quantity  of  heat 
received  by  the  pile.  In  a  blackened  tube  the  particles  of  carbon  act  as 
Absorbents  like  tne  particles  of  water,  only  in  a  higher  degree,  oonsequent- 
ly  their  absorption  is  but  little  increased  by  the  deposition  of  water. 

Hence  there  is  no  sensible  cooling  when  moist  air  is  blown  into  a  tube 
lined  with  velvet  or  blackened  inside,  but  on  the  contrary  a  rise  of  tem- 
perature which  depends  on  the  heat  given  out  by  the  condensation, 
^y  employing  two  concentric  tubes  the  space  between  which  could  be 
£lled  with  water  at  different  temperatures,  Magnus  found  that  when  the 
inner  tube  had  exactly  the  temperature  of  the  air  blown  into  it,  it  be- 
haved precisely  like  Uie  brass  tube  mentioned  above.  When  the  tem- 
perature of  the  inner  tube  was  a  few  degrees  lower  than  that  of  the  moist 
air  thrown  Id,  the  temperature  of  the  pile  diminished  in  a  very  marked 
<iegree,  but  reached  its  minimum  much  more  slowly  than  when  the  tube 
had  the  same  temperature  as  the  air  thrown  in.  This  doubtless  arose 
from  the  £Eict  that  the  greater  quantity  of  condensed  vapor  made  a  greater 
quantity  of  moist  air  necessary,  the  admission  of  which  required  a  lon- 
ger time.  Further  experiments  distinctly  proved  that  a  condensation  of 
vapor  upon  the  walls  of  the  tube  took  place  even  when  the  moist  air 
blown  in  was  far  from  its  point  of  saturation.  The  vapors  of  alcohol 
exhibited  the  same  phenomena  as  those  of  water,  only  in  a  higher  degree. 
In  addition,  however,  it  was  found  that  the  vapor  of  alcohol  ttMlf  exerts 
a  powerful  absorbent  action  upon  radiant  heat,  which  is  not  the  case  with 
the  vapor  of  water.  The  author  concludes  from  his  experiments,  that 
the  apparent  absorption  of  heat  by  aqueous  vapor  observed  by  Tyndafi 
and  Wild  is  due  simply  to  the  eflect  of  the  condensation  of  water  upon 
the  sides  of  the  containing  tubes,  and  not  to  any  specific  absorptive  power 
in  the  vapor  itselt — Fogg.  Ann^  cxxx,  207.  w,  o- 

2.  Onjluosalts  of  antimony  and  arBenic. — ^Marionjlc  has  examined 
the  action  of  fluohydric  acid  upon  antimonio  and  arsenic  adds  and  the 
corresponding  salts.  Antimonic  acid  dissolves  in  fluohydric  add  and 
gives  a  fluorid  which  could  not  be  obtained  crystallized  out  whidi  mar 
be  evaporated  to  a  fipimmy  consistency.  This  fluorid  unites  readily  with 
alkaline  fluorids  to  form  crystalline  salts,  which  are  very  soluble  and  more 
or  less  deliquescent,  their  solutions  are  not  precipitated — ^at  least  at  first — 
by  acids,  sulphuretted  hydrogen,  caustic  alkalies,  or  carbonates.   The  €178- 
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talline  salts  may  be  kept  without  decompoeition,  but  by  repeated  evapora- 
tion they  pass  into  oxyfluoantimonates.  The  salt  SbF^EF  is  formed 
when  the  gummy  antimonate  of  potash  is  disBolved  in  fluohydric  acid  and 
the  solution  evaporated.  It  crystallizes  in  thin  anhydrous  leaves.  With 
an  excess  of  fluorid  of  potassium  this  salt  gives  SbF^,  2KF-I-2H2O  in 
beautiful  very  brilliant  prisms  derived  from  an  oblique  rhombic  prism. 
A  fluo-ozyantimonate  of  sodium  SbOF^,  NaF-j-H^O  is  obtained  by 
adding  carbonate  of  soda  to  a  solution  of  fluorid  of  antimony  in  an  ex- 
cess of  fluohydric  acid  and  separates  in  small  deliquescent  hexagonal 
prisms.  When  this  last  salt  is  dissolved  in  fluohydric  acid,  another 
crystalline  soda  salt  is  obtained  having  the  formula  SbF^,  NaF. .  Two 
crystalline  ammonium  salts  have  respectively  the  formulas  SbF^,  NH.F 
and  2(8bFg,  2NH^F)+H2e. 

The  fluo-arsenatee  are  still  more  easily  soluble  than  the  fluo-antimonatea 
and  therefore  more  difficult  to  obtain  pure.  Marignac  describes  crystal- 
line salts  having  respectively  the  formulas  2(AbF5,  KF)4-H  jO  ;  AsOF^, 
KF+HgO;  A8F5,2KF+H2e;  and  A8^eF.,4KF+3H2e;  which  last 
is  perhaps  AsOFj,  2KF+ASF5,  2KF+3R^O.'-Zeiischri/t  Jur  Chemie, 
iii,  107.  w.  o. 

\NoU, — ^The  salts  described  by  Marignac  are  of  special  interest  aa 
showing  the  relationship  of  niobium  and  tantalum  to  the  nitrogen  group. 
A  comparison  of  the  formulas  of  the  fluorine  compounds  of  arsenic  and 
antimony  with  those  of  niobium  and  tantalum  already  described  in  this 
Journal  will  remove  any  doubt  as  to  the  pentatomic  character  of  the 
metals  last  named,  and  as  to  the  natural  group  of  elements  to  which 
they  belong. — ^w.  o.] 

3.  Action  of  the  hydradds  upon  ethers, — Gal  has  shown  that  the 
action  of  the  hydracids  upon  both  simple  and  compound  ethers,  is  pre- 
cisely analogous  to  that  which  these  acids  exert  upon  the  anhydrids, 
already  published  by  him. 

K  we  let  A  represent  a  negative  or  acid  radical,  and  B  a  positive  or 
alcoholic  one,  the  formation  of  a  compound  ether  may  be  expressed  thus : 


^ci+gJe=5[e-fHci. 


Now  it  is  evident  that  the  reaction  in  the  inverse  direction  will  be 

^  i  e+HBr  =  ^ Je-f-^Br :  rather  than  ;5  je+HBrz=:^  i  O+^Br; 

ainoe  in  the  latter  case  we  return  to  our  starting  point  To  confirm  this 
theoretic  view.  Gal  undertook  the  present  research. 

In  these  experiments,  hydrobromic  acid  was  the  add  generally  used ; 
and  the  compound  ethers  employed  were  those  formed  with  methyl  and 
«thyl,  by  the  fatty  acid  series  Gt^2^^2y  ^^  aromatic  acid  series, 
€nH2n-8^a  *  ^^  oxalic  acid  series,  ^11^21^2^4, 1  ^^  carbonic  acid  se- 
ries, ii/nHsD^s  ;  and  by  nitric  acid.  The  ether  was  saturated  with  hy- 
drobromic acid  gas,  and  exposed  in  a  sealed  tube,  to  an  elevated  temper- 
ature for  some  hours.  And  in  every  case  the  decomposition  was  found 
to  take  place  according  to  the  equation  given  above,  methylic  or  ethylio 
bromid  being  produced,  and  the  acid  of  the  ether  being  set  free. 

On  the  alcohols,  hydrobromic  acid  acts  thus : — 

^|e+HBr=g[e+i?Br, 
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showing  thftt  we  may  consider  alcohols  as  compound  ethers,  in  which 
hydrogen  acts  the  part  of  a  negative  radical.  With  the  simple  eth^ 
if  the  hjdrobromic  acid  be  in  excess  we  have : — 

|jO+(HBr),=g}e+(^Br)j. 
bat  if  the  ether  be  in  larger  proportion,  then 

|}e+HBr=||0+i?Br. 
The  mercaptans  gire  rise  to  two  reactions.    First  we  have 
g[s+HBr=g[&+^Br, 
B  ^ 


»9  +  HBr.    The  simple  sulphar 


and  secondly  ^  ls+(J?Br)2=:| 

Br^ 
ethers  act  similarly;  the  first  reaction  is  »  j- 9-|-HBr  =q  f  ^H~  -^^^ 


^|s+BBr= 


the  second    S^S+BBr=;^ 


Br 

reac 

B 
B 
B 
Br 


9,  as  Cahours  has  also  shown* — Asm. 


Cfh.  Pkys.,  rV,  X,  6. 

4.  On  new  mixed  adds. — ^In  a  more  recent  paper,  Gal  has  described 
some  new  mixed  acids  which  he  has  produced.  Reasoning  from  the  well 
known  fact  that  by  the  action  of  potassic  hydrate  upon  monobromacetic 
acid,  glycollic  acid  is  formed,  according  to  the  equation 

(or,  as  is  more  clearly  exhibited  in  Frankland's  notation, 

{gH^;+EHo=|OH^H.^KB„,- 

the  change  being  the  substitution  of  Ho(=:HO,  hydryl)  for  Br, — Gkl 
concluded  that  the  similar  univalent  radical  oxacetyl,*  in  potassic  acetate^ 
might  be  similarly  exchanged.  Though  in  the  discovery  of  such  mixed 
acids,  Oal  has  been  anticipated  by  Strecker,  Wurtz  and  others,  he  has  in 
the  present  research  added  several  new  ones  to  the  list. 

By  heating  to  100^  C.  in  a  sealed  tube,  an  alcoholic  solution  of  ethylic 
monobromacetate  with  potassic  acetate,  he  obtained  a  liquid  having  a 
density  about  1,  whose  boiling  point  was  180^  C,  and  whose  formula,  aa 
given  bv  analysis,  was  "S^H  ^  ^O^.  When  heated  in  a  sealed  tube  with  an 
alcoholic  solution  of  potassic  hydrate,  it  was  decomposed,  yielding  potassio 
acetate  and  glycollate,  and  alcohol.  If  it  be  treated  with  solid  potaah, 
and  distilled,  acetic  ether  passes  over,  and  potassic  glycollate  remains  in 
the  retort  From  these  reactions,  Gal  infers  that  th^  liquid  above  men- 
tioned is  the  ether  of  an  acid  formed  from  glycollic  acid  by  replacing  ita 
hydryl  by  the  radical  oxacetyl,  and  which  he  calls  aceto-glycollic  acid.  Its 

formation  is  thus  represented :  |  gg|B'+ 1  ^^-  ]  J||^~+KBr. 
*  Oxacetyl,  Aoos^^aHjO,). 
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By  alcoholic  potash  it  breaks  up  thus : 

{SIC-HHH.),=  fg?lg»  +  {S|t,+  iSg;Ho. 

B,»uap«t«k„Mo«:  )g|C+™»=iolfe?=|oek>. 

The  ordinary  compouod  ethers  when  distilled  with  potash,  produce  alco- 
hol, and  a  salt  of  the  acid  they  contain ;  while  these  mixed-acid  ethers 
yield  either  a  salt  and  a  more  simple  ether ;  or  two  salts  and  alcohol. 

This  view  of  its  constitution,  Gal  proposed  to  confirm  by  submitting 
the  new  ether  to  the  action  of  the  hydracids  according  to  the  method 
given  in  the  preceding  section.  He  saturated  therefore  several  grams 
of  this  aceto-glycoUic  ether  with  hydrobromic  acid .  ffas,  and  heated  to 
100^  G.  After  repeating  this  process  several  times,  tne  product  was  dis- 
tilled on  the  water  bath.  The  distillate  was  pure  ethylic  bromid.  A 
viscous  mass  was  left  in  the  retort  which  upon  examination  proved  to  be 
a  mixture  of  acetic  and  monobromacetic  acids ;  the  action  of  the  hydra* 

in  perfect  accordance  with  the  generalization  above  given. 

Gal  prepared  also  ethylic  butyro-glycollate,  -J  n^^  >  ^7  treating 
potassic  butyrate  with  ethylic  monobromacetate ;  ethylic  butyro-butyl- 
lactate  (better  butyro-oxybutyrate),  •<  q^^i^     ;  and  ethylic  aceto-oxy- 

butyrate    ]  nry^^  ^-    The  last  is  isomeric  with  butyro-glycollic  ether, 

both  containing  ^^Hj^O.,  The  number  of  mixed  acids  which  can 
thus  be  formed  is,  as  Gal  observes,  very  great ;  especially  when  not  only 
the  mono-brominated  fatty  acids,  but  also  the  di-  and  tribrominated  bod- 
ies of  this  series  are  used  as  starting-points. — Bull,  Soc.  Ch,y  II,  vii,  329, 
April,  1861 

5.  On  some  new  compounds  of  silicon, — In  a  series  of  researches  upon 
silicon  and  its  compounds,  made  some  years  ago  by  Wdhler  and  Buff, 
they  obtained,  by  passing  hydrochloric  acid  gas  over  crystallized  silicon 
heated  to  a  temperature  just  below  redness,  a  very  volatile  liquid,  boiling 
at  42^  C.  and  yielding  an  inflammable  vapor.  This  liquid  was  decomposed 
by  water,  with  the  production  of  a  white  substance,  differing  entirely 
from  silica  in  its  properties.  To  the  volatile  liquid  these  chemists  gave 
the  formula  Si2Cl3-|-2HCl ;  and  to  the  white  body  the  corresponding  for- 
mula SigO  j-|-2H0,  (Si=:21).*  More  recently,  however,  Wohler  assio^n- 
ed  to  these  bodies  the  formulae  SigH^Ol^Q  and  Si^H^O^Q  respectivelyf 
(8i=:14.)  The  authors  observe  that  the  above  compounds  may  not  have 
been  absolutely  pure  when  analyzed,  and  call  upon  chemists  having  more 
leisure  to  re-examine  the  whole  subject. 

This  investigation  has  been  undertaken  by  Friedel  and  Ladenburg. 
In  the  first  place,  they  thought  it  improbable  from  theoretical  considera- 
tions, that  so  volatile  a  body  as  the  above  chlorid  should  have  so  compli- 
cated a  molecule;  and  from  its  method  of  preparation  they  inferred  that 


*  Ann.  Oh.  Fharm^  dv,  94.    This  Journal,  11,  zxv,  270, 1868. 
t  lb.,  czxvii,  267.    This  Journal,  IC,  zzzvii,  120, 1864. 
Am.  Joub.  Sol— SacoRD  Sasns,  YoIh  XLIV,  No.  180.— July,  1867. 
14 

Digitized  by 


Google 


106  Scient^  IrUettigence. 

it  might  be  Bilicic  ohiorid,  in  which  aa  atom  of  hydrc^^^n  had  replaced 
one  of  chlorine.  If  they  could  not  separate  the  body  in  question  from  the 
silicic  chlorid  formed  at  the  same  time,  by  fractional  distillation,  they 
were  prepared  to  convert  both  into  ethers  and  thus  to  effect  the  separation^ 

The  compound  was  prepared  by  Wohler  and  Buff's  method.  And 
they  found  that  by  subjecting  the  crude  material  to  a  series  of  careful 
fractionings,  a  liquid  was  obtained  whose  boiling  point  was  34**  C.  in- 
stead of  42*",  and  which  distilled  entirely  between  34^  C.  and  37*5**.  Aa 
thus  purified,  the  liquid  posseBsed  all  the  properties  mentioned  by  Wohler 
and  Duff.  Its  vapor  mixed  with  air  detonated  violently  in  contact  with 
flame,  giving  a  white  doud  of  silica.  It  was  analyst  by  placing  a 
weighed  quantity  in  a  sealed  bulb,  introducing  this  into  a  tube  contain- 
ing dilute  ammonia,  sealing  the  tube,  and  breaking  the  bulb.  After  a 
short  time  the  tube  was  opened,  its  contents  poured  into  a  platinum  dish 
and  evaporated  to  dryness  on  Uie  water-bath.  The  residue  was  treated 
with  water,  filtered,  ignited  and  weighed ;  and  by  subtracting  from  the 
entire  weight,  that  of  the  glass  of  the  bulb,  that  of  the  silica  was  obtain- 
ed. In  &e  filtrate  the  chlorine  was  determined  as  usual.  The  results 
lead  to  the  formula  SiClgH,  (Si=28.)  That  this  formula  moreover,  rep^ 
resents  the  size  of  the  molecule  was  proved  by  the  vapor  density ;  exper- 
iment giving  4*64,  while  theory  requires  4*69.  The  hypothesis  of  its 
composition  is  thus  confirmed ;  and  they  showed  farther  that  at  ordinary 
temperatures  chlorine  transforms  it  into  silicic  chlorid,  8i01^  ;  while  at  a 
red  heat  hydrogen  acts  upon  SiOl^,  converting  a  portion  of  it  into  BiClgH. 

When  this  substance  is  mixed  with  absolute  alcohol,  a  large  quantity 
of  hydrochloric  acid  ^as  is  evolved,  and  the  resulting  liquid,  when  sub- 
jected to  fractional  distillation,  yields  two  bodies,  one  of  which  boils 
between  134*^  and  137%  and  the  other  at  led""  C.  The  latter  body  is 
silicic  ether ;  the  former  is  an  ether  corresponding  to  the  chlorid  above 
described.     Its  analysis  gives  the  formula  SiO^H.  .Og,  from  which  the 

authors  derive  the  constitutional  formula  A  '^  \    r  ^s*    When  silicic 

chlorid  SiOl^  acts  upon  alcohol,  it  produces  silicic  ether  /f«  n  ^    i  ^«' 

as  is  well  known ;  consequently  the  new  ether  bears  the  same  relation  to 
the  volatile  chlorid,  that  silicic  ether  bears  to  silicic  chlorid.  It  is  a 
limpid  liquid,  with  an  agreeable  odor,  and  insoluble  in  water,  by  which  it 
is  slowly  decomposed.  It  is  rather  more  inflammable  than  silicic  ether, 
and  differs  from  it  by  evolving  hydrogen  when  treated  with  an  alcohdic 
solution  of  ammonia. 

The  action  of  sodium  upon  this  ether  is  quite  remarkable.  When  first 
introduced,  a  slight  evolution  of  gas  is  perceived,  due  probably  to  the 
trace  of  alcohol  present,  produced  by  the  action  of  atmospheric  moisture 
on  the  chlorid.  But  if  tne  mixture  be  gently  heated,  there  is  a  uniform 
evolution  of  gas  which  upon  examination  proved  to  be  pure  hydric  silicid 
or  siliciuretted  hydrogen.  After  allowing  the  first  portions  of  the  gas 
to  escape,  it  may  be  collected  for  analysis.  This  was  effected  by  placing 
a  measured  quantity  in  a  graduated  bell  over  mercury,  and  then  passing 
up  a  concentrated  solution  of  potash.  The  evolution  of  gas  commenced 
at  once  ;  and,  when  the  action  ceased  the  volume  was  measured.  It  was 
found  to  occupy  four  times  the  volume  of  the  original  gas,  and  to  bum 
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with  ihe  pale  flAme  charaoteristic  of  hydrogen.  The  action  of  the  pot- 
ash then  is  as  foUows :  (HX0)44.&iH.  zTrK^Sie^+Hg, 
from  which  it  appears  that  one  half  the  hydrogen  comes  from  the  potas- 
sic  hydrate,  the  other  half  from  the  silicid.  As  2  vols.*  of  the  latter  in- 
crease to  8  vols,  in  the  above  experiment,  they  evidently  furnish  4  vols, 
of  hydrogen ;  and  since  an  atom  of  hydrogen  occupies  one  volume,  and 
a  molecule  of  silicid  2  volumes,  it  is  evident  that  eaeh  molecule  of  the 
latter  contains  4  hydrogen  atoms,  and  that  its  formula  is  SiH^.  This  is 
the  formula  assigned  to  it  by  Wdhler  and  6uf^  its  original  discoverers ; 
though  they  never  obtained  it  pure,  but  always  mixed  with  free  hydrogen. 
The  liquid  which  results  from  the  action  of  the  sodium,  is  pure  ethylie 
dlioate.  The  sodium  appears  to  take  no  part  in  the  reaction,  since  it  re- 
mains white  and  metallic,  and  does  not  diminish  in  weight  The  forma- 
tion  of  the  hydric  silicid  may  therefore  be  thus  represented : 

((t?;:h.).=«M(«.H.^  !«.).■ 

The  gas  thus  obtained  is  not  spontaneously  inflammable,  at  the  ordinary 
atmospheric  temperature  and  pressure.  But  if  into  a  small  quantity  of 
it  confined  in  a  tall  jar  over  mercury, — so  that  the  mercury  column  consid- 
orably  lessens  the  pressure, — a  few  bubbles  of  air  be  passed,  ignition  takes 
place  with  deposition  of  silicon  mixed  with  silica.  In  this  respect  the 
^as  behaves  like  hydric  phosphid ;  and  the  authors  suggest  that  the  hy- 
drogen mixed  with  the  SiH^  of  Wdhler  and  Buff,  may  oe  the  cause  of  its 
spontaneous  inflammability.  A  hot  knife  blade  placed  near  the  bubbles 
as  they  rise  through  the  mercury,  inflames  them  with  a  slight  explosion. 
Friedel  and  Ladenburg  have  also  examined  the  white  substance  pro- 
duced by  the  action  of  water  on  the  inflammable  chlorid.  It  was  pre- 
pared by  passing  the  vapor  of  this  chlorid  into  water  at  zero.  The  pro- 
duct was  washed  with  ice-cold  water,  dried,  first  in  a  vacuum  over  sul- 
phuric acid,  and  then  in  an  oil  bath  at  150°  to  180°  0.  and  ansdyied. 
The  results  give  the  formula  Si2H208t  from  which  the  authors  derive 

the  rational  formula  a:]^^  f  ^'    ^^  production  is  expressed  thus : 

((9iH)ci,),+(H,e),=|g|  I  e+(HCl)e. 

These  researches  confirm  the  opinion  originally  advanced  by  WShler 
that  these  compounds  are  analogous  to  organic  bodies,  and  consequently 
prove  the  analogy  of  silicon  and  carbon.  It  will  be  noticed  that  the  in- 
flammable chlorid  (SiH)0l3  is  similar  to  chloroform  (€E[)Cl3 ;  that  the 

compound^ J  -rr  {  (Oacorrespondsprecisely  to  the  tribasic  formic  ether 
of  Kay  /r)  u  \    r  ^s ;  ^^t  hydric  silicid  SiH^,  is  analogous  to  hydrio 

oarbid  €H^ ;  and  that  the  body  ain^  j-  O  is  identical  in  structure  with 

€/HO ) 
formic  anhydrid  ^^^  \  O.    For  this  reason,  Friedel  and  Ladenbuig 

propose  the  name  sUiei^hloroform  for  the  first  substance,  tribasic  silicic 
formic  ether  for  the  second,  and  silid-formic  anhydrid  for  the  last.  The 
quadrivalence  of  silicon  seems  therefore  as  firmly  established  as  that  of 
carbon  \\x^M—Bull  Soe.  Ch.,  11,  vii,  322,  April,  1867. 
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6.  OrysUdlization  of  ffraphiUndal  silicon. — Profeeaor  W.  H.  Miller 
has  examined  some  crystals  of  graphitoidal  silicon,  so  called,  which  were 
received  from  Dr.  Percy.  They  appeared  to  be  oblique ;  but  on  meas- 
urement, they  were  found  to  be  regular  octahedrons,  in  which  two  par- 
allel faces  were  much  larger  than  the  others ;  two  other  parallel  fooes 
were  either  too  small  to  be  obsenred  or  were  altogether  wanting.  One  of 
these  scales  had  the  faces  of  a  twin  octahedron.  He  concludes  therefore, 
that  there  is  no  crystalloffraphio  reason  for  separating  the  graphitoidal 
from  the  ordinary  octahedral  variety  of  silicon. 

He  also  considers  it  probable  that  graphitoidal  boron,  recently  shown  by 
Wdhler  and  Deville  to  be  an  aluminic  bond,  is  tetragonal,  as  Sella  has 
shown  the  adamantine  boron  to  be.  Sella  views  even  the  latter  variety 
as  a  definite  compound  of  boron  with  aluminum  and  carbon,  mechan- 
ically mixed  with  pure  boron. — PkU,  Mag.,  IV,  xxxi,  807,  May,  1866. 

7.  Dennty  of  Ozone. — At  the  meeting  of  the  French  Academy  on  the 
6th  of  May,  Rxonault  communicated  a  note  from  Soret  of  Geneva,  npon 
the  density  of  ozone.  As  previously  determined  by  this  chemist,  the  den- 
sity of  this  substance  obtained  in  absorption  experiments,  is  one  and  a  half 
times  that  of  oxygen.  He  has  now  re-deternained  it  by  means  of  Graham's 
law  of  diffusion  ;  i.  e.,  the  velocity  of  diffusion  of  a  gas  is  inversely  as  the 
square  root  of  its  density.  He  ascertained  the  coefficient  of  diffusion  of 
chlorine  into  oxygen  and  of  ozone  into  oxygen.  He  found  that  in  45 
minutes,  for  every  cubic  centimeter  of  chlorine  contained  in  one  of  the 
two  diffusion  tubes,  0*227  of  chlorine  diffused  into  the  upper  tube,  while 
for  ozone,  the  quantity  under  the  same  circumstances  was  0*271.  Now 
the  ratio  *227  : 27l='8382: 1 ;  and  if  we  assume  ozone  to  have  one 
and  a  half  times  the  density  of  oxygen,  Graham's  law  would  give  us 
V^35'5  :  V^24=:l :  '8222,  a  remarkably  close  approximation,  considering 
the  difficulties  of  the  method.  We  may  therefore  fairly  regard  the  den- 
sity of  ozone  as  one  and  a  half  times  that  of  oxygen  ;  or  1*657  if  air  be 
taken  as  1,  and  24  if  hydrogen  be  unity.  While  therefore  the  molecule 
of  free  oxygen  contains  two  atoms,  that  of  ozone  contains  three. — The 
Laboratory,  i,  121,  May  18,  1867. 

9.  Adamantine  anthracitic  carbon. — In  the  name  of  M.  le  Ck>mte  de 
Douhet,  Dumas  presented  recently  to  the  Academy  of  Sciences  at  Paris 
some  nodules  of  mineral  carbon,  remarkable  for  their  hardness.  They 
were  found  by  Douhet  in  the  hands  of  a  merchant,  who  supposed  them 
to  come  from  Brazil,  but  their  origin  and  mode  of  occurrence  are  not 
certainly  known.  These  nodules  consist  of  irregularly  concentric  layers. 
When  cut  and  polished  on  the  lapidary's  wheel,  they  acquire  a  surpris- 
ing luster.  Even  in  the  thinnest  fragments  the  mineral  is  opaque.  Its 
density  is  1*66.  A  preliminary  analysis  by  Friedel  showed  the  presence  of 
11  percent  of  ash;  thus  raising  the  question  whether  the  hardness  is 
not  due  to  foi*eign  impurities.  Dumas  therefore  examined  purer  frag- 
ments, and  found  the  quantity  of  ash  4  per  cent  in  two  specimens ;  one 
being  the  crude  material,  the  other  the  same  after  pulverization  and  wash- 
ing. Hence  the  ash  is  uniformly  distributed  through  the  mass.  More- 
over this  ash  is  neutral  in  its  reactions,  and  neither  scratches  nor  abrades 
glass.  Two  elementary  analyses  gave  Dumas,  as  a  mean,  the  following 
composition:  carbon  97*5,  hydrogen  0*5,  oxygen  1*5,  ash  0*5=100. 
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This  it  will  be  noticed  is  the  composition  of  anthracite.  In  a  subseqnent 
letter  to  Les  Mondes,  M.  le  Gomte  de  Douhet,  thus  describes  the  mineral: 
The  nodules  are  globular,  mammillated,  consisting  of  concentric  layers, 
and  occasionally  possessiog  a  nearly  perfect  cleavage.  Though  fragile 
and  brittle,  the  fragments  will  scratch  not  only  the  hardest  gems,  but 
also  the  diamond  itself;  though  ordinary  anthracite  will  not  scratch 
even  glass.  When  facets  are  cut  upon  it,  this  singular  mineral  refracts 
and  disperses  light  with  that  white  luster  which  is  characteristic  of  the 
diamond ;  other  and  colored  ^ms  reflect  light  tinged  with  color ;  while 
the  brilliance  of  the  diamond  is  always  white,  even  when  it  is  itself  col- 
ored. Prismatic  colors  appear  only  when  the  light  is  refracted  in  the  in- 
terior of  the  crystal.  This  mineral,  being  opaque,  cannot  decompose 
light,  though  it  actively  disperses  it.  These  properties  of  hardness  and 
luster  contrast  strangely  with  the  feeble  density,  anthracitic  appearance, 
and  composition  of  uiis  substance. 

At  the  next  session  of  the  Academy,  Dumas  read  a  note  from  M^ne, 
calling  attention  to  some  specimens  of  carbon  presenting  a  similar  ap- 
pearance, which  he  had  obtained  artificially  by  heating  in  the  muffle  of 
a  cupel  furnace  for  a  long  time  the  anthracite  coal  of  Creuzot.  It  thus 
acquires  a  metallic  luster,  steel-gray  color,  and  scratches  glass  and  steel 
with  the  cry  of  the  diamond.  Its  density  is  1*637,  and  its  composition 
is  carbon  96'8,  volatile  matter  1*0,  ash  2*2=100.  Mene  also  states  that 
the  coke  produced  from  a  mixture  of  the  Creuzot  anthracite  with  the  St. 
Etienne  bituminous,  contains  a  multitude  of  brilliant  points  which  read- 
ily scratch  glass-. — Comptes  Bendus^  Ixiv,  54?  and  674 ;  Les  Mondes,  Apr. 
11,  1867. 

10.  On  the  origin  of  meteorites, — In  his  researches  on  diffusion,  Gra- 
ham has  shown  that  certain  metals,  such  as  iron,  platinum,  and  gold, 
which  occur  native  in  the  soft  colloid  condition,  readily  absorb  or  occlude 
gases.  Hence  by  examination  of  the  gases  evolved  from  a  meteorite  for 
example,  the  character  of  the  atmosphere  through  which  the  ignited 
mass  has  passed,  may  be  determined.  The  well  known  Lenarto  meteor- 
ite is  admirably  adapted  for  such  an  experiment,  beins  very  pure  and 
soft  A  piece  60  millimeters  long,  13  wide  and  10  thick,  was  cut  from 
the  mass,  cleansed  and  placed  in  a  porcelain  tube  connected  with  a  Spren- 
gel  aspirator.  The  tube  was  then  heated  in  an  ordinary  combustion  fur- 
nace by  ignited  charcoal.  Gas  was  freely  evolved,  which  in  2^  hours 
amounted  to  16*53  cubic  centimeters.  This  gas  bhrned  like  hydrogen, 
and  when  analyzed  gave  85*68  hydrogen,  4*46  carbonic  oxyd,  0*86  ni- 
trogen in  the  100.  As  the  volume  of  the  iron  was  5*78  cc,  it  appears 
to  yield  2*85  times  its  volume  of  gas,  of  which  86  per  cent  is  hydrogen. 
Now,  since  hydrogen  has  been  shown  by  spectrum  analysis  to  be  present 
in  the  fixed  stars,  and  by  Secchi  to  be  a  principal  element  in  some  of 
them,  we  may  fairly  suppose  that  the  Lenarto  meteorite  has  brought  to 
us  the  hydrogen  of  those  distant  bodies.  Moreover  it  is  found  that  mal- 
leable iron  can  scarcely  be  made  to  occlude  more  than  its  own  volume  of 
hydrogen  under  the  ordinary  atmospheric  pressure.  But  the  meteorite 
gave  uree  times  this  quantity.  Hence  Graham  infers  that  it  must  have 
originated  beyond  the  limits  of  the  light  cometary  matter  of 'our  solar 
system. — Chem.  Hews,  May  31, 1867. 
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11.  Action  ofmangame  peroxyd  en  uric  add,^^.  Gilbkbt  Whekub 
finds  that  when  uric  aoid  is  warmed  with  water  and  manganic  peroxyd, 
and  sulphurio  aoid  added  in  small  portions,  so  long  as  any  action  is  ob- 
served, the  filtrate  yields  on  concentration,  crystals  of  parabanic  add. 
But  that  if  the  mixture  of  water  and  uric  add  be  treated  with  the  pei- 
ozvd  so  long  as  carbonic  dioxyd  is  evolved,  and  the  whole  filtered,  man- 
ganic oxalate  is  loft  on  the  filter,  and  the  filtrate  contains  allantoin  and 
urea.    He  gives  the  reaction  as  follows : 

(€,H,N,4.)3+(MnO,)3+(H,e),==(€J,HeN,e.),+(€eH,N,), 
>J2+Mn€e3.— iWi  the  authot^e  paper  in  the  ZeiUdayi 


+(Mn€2e4 
fStr  ChetMe. 

12.  Indium, — Fremy  exhibited  to  the  Academy  on  the  22Dd  <3^  April, 
in  behalf  of  Professor  Hichter  who  was  present,  two  ingots  of  indium  ob- 
tained from  the  Freiberg  blendes,  which  were  about  a  dedmet^r  high,  and 
a  few  centimeters  in  diameter,  and  weighed  500  grams.  They  were 
valued  at  20,000f. 

18.  Expaneion  of  metals  and  alloys  by  heat — ^A.  MAiTmsaarar  has  ap- 
plied the  hydrostatic  method — by  means  of  which  he  determined  the 
expansion  of  water  and  mercury  (see  this  Journal,  IT,  zliii,  254)— to 
metals  and  alloys.    The  unit  of  volume  at  0^  C.  becomes  at  f  C, 

y 1  t      ^      t  \  <* 

'"*  ^10000   ^1000000     • 

and  is  at  100^  C.  equal  to  l-|-e.    The  values  of  a,  h^  and  o  determined 

by  him  are  as  follows : 

a.  6.  e. 

Gadmiimi,  0*8078  0-140                 00094*78 

Zone,  -8222  -070  89X8 

Lead,                        *8177  -0222  8808 

Tin,                            6100  *0789  6889 

SUver,  '5488  H>405  5881 

Copper,  -4448  -0665  4998 

Gold,  -4075  -0886  4411 

Bismuth,  '8602  -0446  8948 

PaUadium,  '8082  *0280  8812 

Antimony,  -2770  -0897  8167 

Platmmn,  -2654  -0104  2658 

He  investigated  the  following  10  alloys:  1.  Sn^Pb;  2.  Pb^Sn;  8. 
CdPb;  4.  Sn^Zn;  5.  SueZn;  6.  Bi^^Sn;  1.  BiSug;  8.  Bi^^Pb;  9. 
BiPb^;  10.  Cu+(*8'85  vol.)Zn;  11.  AuSn^;  12.  Au^Sny;  IS.  Ag^ 
Au;  14.  AgAu;  15.  AgAu^  ;  16.  AgH-(l 0-66  vol.)  Pt;  17.  On-f 
(48'06  vol.)  Au;  18.  Gu-f(28'dl  vol.)  ^;  19.  Cu4-(73-18  vol.)  Ag. 

The  volume  at  100^  C.  was  determined  as  above  and  also  caleolated 
from  that  of  the  component  metals ;  he  obtained  also  the  specific  gravityt 
and  in  an  earlier  investigation  the  electric  conduetibility.  The  results 
thus  obtained  are: 

Na  of  Volame  at  100*  C.  Bpeelflc  gimTltT.  CoodacUbaftr. 

AUoj.       ObMrveA.         Oaleolatad.         Obwnr.         Cal&         ObMnr.       0»lc 

1.  1007188         1*007285  8*188  8-808        1057        10-68 

2.  8419  8129        10690        10*646  8-28  848 
8.                9188                8847        10-246        10-246        12*61         13-7t 

4.  7184  7144  18-22        1846 

5.  7058  7066 12-66        18'64 
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Ko.of  Volnme  at  100*  C.  Specific  gnTity.  Gonductibilitr. 

AII07.  ObMrred.        Oaleolated.       Observ.  Calc  ObMrv.        Calc. 

«.  4004  8978  9-808  9*801  0*245  1*28 

1.  6098  6207  8772  8*788  8*96  6*59 

8.  4086  4026  9*845  9*860  0*257  1*80 

9.  8621  6007  10*956  10*541  209  4*28 

10.  5719  6828  21*71  70*20 

11.  4288  5919  11*888    11*978  14*27  85*51 

18.  4423  6228  6*00  28*25 

18.  5166  5649  12-257    IMli  20'»8  94*62 

14.  4916  6128  14*870    14*847  14*59  86*62 

15.  4800  4698  17*540    17*498  20*91  78*88 

16.  4568  5207     6*70  88*60 

17.  4657  4716    12*00  68*25 

18.  5486  5288    67*85  95*00 

19.  5718  5607  68*00  98*20 

The  volume  at  0*  G.  being  1.  From  these  tables  Matthiewen  con« 
dudes  that  the  volame  (as  well  as  the  specifio  gravity)  of  any  alloy  be- 
tween 0^  and  100*  C.  nearly  equals  the  mean  of  the  volumes  of  the 
sUoyed  metals  at  the  given  temperature.  In  other  words,  neither  vol- 
une  nor*  specific  gravity  depends  on  the  chemical  nature  of  the  alloy ; 
while  the  fast  two  columns  show  that  the  electric  oonductibility,  not 
being  simply  the  calculated  mean,  does  depend  on  the  chemical  condi- 
tkm  of  the  allov.  In  his  concluding  remarks,  Matthieesen  states  that 
he  is  able  to  calculate  the  conduotibiJity  of  any  alloy  if  it  be  considered 
as  a  '*  aoUdified  solution  of  one  metal  in  the  other.** — Pogg,  AnnaUnj 
1867,  czxz,  50-76 ;  Cosmos,  1867,  v,  160.  o.  h. 

14.  Undvlatory  theory  qf  hsat. — ^Babinkt  says  that  his  theory,  first 
pabiiahed  in  1888  is  still  new ;  we  give  the  following  extract  from  L'ln- 
ititot,  1866,  pp.  840-842. 

Tks  heat  of  a  maUcule  is  its  vis-viva ;  two  molecules  are  in  caloric 
etjuilibriam  when  they  possess  the  same  vis-viva.  In  this  condition  they 
will,  either  at  a  distance  or  in  contact  exchange  equal  quantities  of  heat, 
sod  if  placed  in  the  same  sphere,  they  will  produce  the  same  radiation. 

If  O  represents  the  mass  of  a  molecule  of  oxygen  having  a  velocity  v, 
sad  H  and  v',  the  same  Quantities  for  hydrogen ;  then  these  molecules 
have  the  same  quantity  ot  heat  and  the  same  temperature  if 

As  0=16H,  we  have  v's4v. 

For  any  two  atoms  m  and  m'  with  the  velocities  v  and  v'  we  have 
likewise 

At  any  other  temperature  these  atoms  are  still  in  equilibrium  if  their 
aew  velocities  of  vibration  u  and  u'  fulfill 

Consequently  mv*—' mtt*=»»V*— mV*. 

That  is,  the  two  atoms  gain  or  lose  the  same  quantities  of  heat  between 
two  given  temperatures.  Or  in  other  words,  ths  specific  hsat  cf  element" 
ary  cUoms  is  eonsiantj  which  is  the  law  of  Dulong  and  Petit 

According  to  Babine^  all  molecules,  vibrating  separately,  have  the 
tame  vis-viva  and  heat,  independent  of  the  state  of  aggregation  of  the 
body  (solid,  lii^uid  or  gaseous^.  Hence  the  unit  ofheat^or  one  dy- 
namic calory — is  the  excess  ot  vis-viva  of  any  molecule  at  1^  C,  above 
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that  which  it  has  at  0®  G.  At  this  temperature,  O*',  the  total  quantity 
of  yis-viva  of  the  molecule  is  very  nearly  1 200  such  units. 

By  combining  two  molecules  so  that  they  vibrate  as  one,  Babinet 
proves  that  their  vis-viva  will  be  doubled ;  or  if  the  final  temperature  is 
to  be  the  original  temperature,  the  combination  must  lose  a  vis-viva  equal 
to  that  originally  possessed  by  each  of  the  molecules,  or  1200  dynamic 
calories  (9). 

The  demonstration  of  the  law  of  Dulong  and  Petit  is  favorable  to  the 
peculiar  views  of  Babinet ;  but  we  must  await  further  developments  be- 
fore we  can  form  an  intelligent  opinion  concerning  the  other  parts  of  his 
paper*  o.  h. 

15.  Action  of  heat  on  the  optical  properties  of  crystals, — ^DssCloi- 
ZEAuz  has  determined  optically  the  system  of  crystallization  for  quite  a 
number  of  minerals,  hitherto  imperfectly  ascertamed,  and  has  also  made 
some  very  important  observations  on  the  variation  of  the  optical  proper- 
ties of  crystals  by  heat.    He  finds : 

(1.)  On  the  optical  properties  of  uniaxial  crystals  heat  seems  to  have 
no  influence.  Crystals  which,  by  some  irregularity  of  structure,  show 
an  open  cross  (croix  dis1oqu6e)  resembling  the  hyperbolic  branches  of 
biaxial  crystals,  did  not  show  any  variation  even  by  a  change  in  temper- 
ature from  10^  to  190**  0.  Anatase,  apophyllite,  beryl,  idocrase,  tourma- 
line, were  among  the  crystals  examined. 

(2.)  In  biaxial  crystals  the  apparent  distance  of  the  axes  is  generally 
changed  by  a  change  of  temperature ;  so  that  the  three  indices  of  re- 
fraction are  probably  unequally  modified  by  heat.  Fizeau  has  shown  by 
direct  determinations  that  the  indices  of  refraction  of  the  ordinary  and 
extraordinary  rays  in  uniaxial  calcite  and  quartz  are  thus  unequally  modi- 
fied by  heat.  The  amount  of  displacement  of  the  axes,  as  well  as  the 
dispersion,  are  very  different  for  different  substances,  but  have  not  as  yet 
been  found  related  to  other  optical  properties.  DesCloizeaux  found 
among  72  orthorhombic  crystals — 

Displacement.  DispenloD. 

19  showed  great,  great. 

10  **  feeble,  considerable. 

4  "  iDseneible,  considerable. 

10  '*  considerable,  feeble. 

12  "  feeble,  very  small. 

17  **  insensible  or  uncertain,  very  feeble  or  nearly  zero. 

Aragonite  and  the  micas  show  exceedingly  small  variation.  Celestine 
(increase  of  6"*  41'  between  lO"*  and  lOb""  C.)  and  leadhillite  (diminu- 
tion of  16^  50'  between  15°  and  180*^)  are  among  the  more  variable.  • 

(3.)  While  in  the  orthorhombic  forms  the  median  line  of  the  optical 
axes  remains  unchanged,  it  does  change  in  most  monoclinic  crystals^  aa 
already  found  by  Neumann,  in  1835,  for  gypsum.  Among  22  such  cry»- 
tals  with  the  optical  axes  in  the  plane  of  symmetry,  and  heated  between 
15*^  and  200^  DesCloizeaux  found  that  11  showed  a  considerable,  6 
showed  a  feeble  or  hardly  sensible,  5  showed  hardly  any  change  in  the 
median  line. 

(4.)  The  five  triclinic  minerals  investigated  (albite,  amblygonite,  axi- 
nite,  disthene,  sassoline)  showed  between  15°  and  175°  C.  hardly  any 
change  in  either  the  distance  or  the  plane  of  their  optical  axes. — L^In^ 
stUut,  1866,  pp.  180-141.  o.  h. 
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16«  On  the  determination  of  atomic  weights  by  optical  means;  by  Dr. 
Albbbcht  Scbraut. — If  /u  be  the  index  of  refraction  and  d  the  density 
of  a  body,  then  Newton's  formula  for  the  refractive  power  M  of  any  sub- 
stance is  by  Schrauf  replaced  by 

inhere  ^  is  the  wave-length,  N  the  dispersing  power, 

C 

Schrauf  modifies  the  latter  equation  of  Gauchy  to  /u=zl-|-r^, 

where  C  is  a  constant,  and  uses  A  as  the  numerical  value  of  fi  for  ^=^, 
the  wave-length  of  the  red  rays.  For  the  correctness  of  this  modified 
relation  between  ft  and  I  he  gives  good  theoretical  and  experimental  proof. 
If  F  be  the  atomic  weight  of  an  element,  then  1IS=:PM  and  N=:PN 
are  respectively  what  he  calls  the  refraction-  and  dispersum-equivalents. 
Moreover,  by  considering  light  to  be  a  vibratory  motion  of  the  atoms,  he 
<Jeduce8  BC  proportional  to  ZG, 

where  Z  is  the  number  and  G  the  magnitude  of  the  "  physical  atoms.'' 

BK  of  any  element  he  determines  by  t*  in  the  different  conditions  of 
a^regation,  and  also  indirectly  from  the  several  compounds  it  forms.  In 
the  latter  case  he  subtracts  MC  (Pars)  or  the  refraction-equivalent  of  the 
other  parts  from  that  of  the  substance  entire,  MC  (Tot) ; 

MC  (2r)=:MC  (Tot)-*.MC  (Pars). 
For  any  compound  of  a,  6,  c,  etc.,  he  puts 

TM(a+b+e+  . .  .)=nMC(a)+n'M(6)+  etc., 
where  »,  n' . . .  are  simple,  entire  numbers. 

The  following  is  a  synopsis  of  the  principal  results.  P  are  the  atomic 
weights  as  now  adopted. 

Elements  uncomhined  ;  ft  directly  determined. 

Oas:  Hydrogen,  M=0-004060    '  MC=0004060 

Oxygen,  0-000489  0-007824 

Nitrogen,  0-000602  0-008428 

Chlonne,  0-000627  0-022268 

Liquid  or  solid : 

Sulnhur,  0-002044  0*065144 

Carbon,  diamond,  0*001810  0*021720  etc 

ju  determined  by  Brewster's  law  of  polarization. 

Antimony,  0-002545  0-30540 

Silver,  0-001262  0-13681 

Mercury,  0-001987  0*39740    etc. 

Elements  in  combination  : 

Butyl-alcohol  e^H^oOzz  74,    M=0-001474,    M=0-109063 
Ethyl-ether     ^^H  1^0=74  0-001463  010767 

Taking  O  as  the  part,  and  x^zG^R^^y  the  above-stated  value  of  M(0) 
gi^«  MC(€4H,o=MC(tot)-M(par8)=0-100621. 

By  means  of  this  value  he  now  from  mercury-ethyl,  C/^Hj^Hg,  calcu- 
lates  MC(Hg)=:0'07698,  while  direct  determination  from  vapor  gave 
Au.  JouB.  Sol— Sbcomd  Sbbibb,  Tol.  XLIY,  Xo.  190.— Jult,  1807. 
15 
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0*081800,  and  by  means  of  Caachy's  formula  for  reflection  from  metals 
0*021720,  while  by  Brewster's  formula  0-39740  was  obtained.  In  this 
manner  he  determines  the  equivalent  for  quite  a  number  of  elements. 

For  easier  comparison  the  refraction  equivalents  are  referred  to  that  of 
hydrogen  as  unity.     These  values  he  marks  [lME]t  hence  for  reduction 
M(H)  :  [K(H)]=0-004050  :  1-00. 

Further  he  deduces  from  these  latter  values  the  optical  atomic  numbemy 
that  of  hydrogen  being  100,  by  the  equation 

We  condense  Schraufs  tables  into  the  following,  giving  the  values  of 
the  atomic  weight  P  (H=l),  the  refraction-equivjent  [MC]  (also  for 
H=:l)  and  the  optical  atomic  number  ZG  (that  of  H  equal  to  100).  The 
last  two  refer  to  the  red  rays.  The  metallic,  solid-liquid  and  gaseous 
states  are  indicated  respectively  by  f7»,/(fe8t-flfissig)  and  ff.* 


P 

[M] 

ZG 

P 

[K] 

ZG 

ydrogi 

m     1 

g 

100 

10000 

Na 

22 

/ 

8-68 

1596 

Al 

27-4 

f 

6-79 

21-14 

P 

81 

9 

4-81 

15-61 

Sb 

120 

m 

76-69 

62-99 

f 

18-70 

60-81 

As 

75 

9 

406 

6-28 

Hg 

200 

9 

7-87 

8-83 

f 

1207 

16-01 

f 

18-81 

9-40t 

Ba 

187 

f 

11-88 

8-80 

• 

m 

98-38 

4919 

Be 

»'4 

f 

401* 

42-66 

0 

16 

9 

1-97 

12-26 

Pb 

208 

f 

27-02 

12-99 

s 

82 

9 

8-94 

1200 

m 

88-60 

42-60 

f 

16-18 

50-40 

Bo 

22 

f 

918 

41-71 

Se 

79-6 

m 

29-81 

87-77 

Br 

80 

f 

10-76 

18-46 

A« 

108 

f 

9-08 

8-40 

Ca 

40 

f 

6-65 

1666 

m 

88-76 

81-25 

Cd 

112 

f 

n-61 

10-88 

Si 

28 

f 

8-78 

81-17 

CI 

86-6 

9 

6-61 

16-68 

? 

m 

82-45 

116-00 

Pe 

£6 

m 

.88-66 

61-00 

N 

14 

9 

2-09 

14-98 

P 

19 

f 

1-46 

7-68 

Sr 

87-6 

f 

8-98 

10-19 

I 

127 

f 

19-06 

16-00 

Ti 

66 

f 

81-67 

56-55 

K 

89*2 

f 

4-78 

1206 

Bi 

210 

f 

26-90 

12-80 

0 

12 

f 

6-01 

41-76 

m 

80-82 

88-49 

Cu 

68*4 

f 

9-60 

16-16 

W 

184 

/ 

26-66 

14-49 

m 

17-88 

2706 

Zd 

66-2 

f 

7-28 

10-98 

Li 

7 

f 

8-86 

4800 

m 

21-01 

82-22 

Mg 

24 

f 

7-74 

82-26 

Sd 

118 

f 

19-70 

16-70 

Mo 

96 

f 

48-78 

60-76 

Zr 

44-8 

f 

19-01 

42-42 

From  this  table  Schrauf  deduces  further  that  the  various  conditions  of 
the  same  elements  are  optically  expressed  iu  simple  multiples.     Thus  for 
9  as  solid  we  have  16*13,  which  is  4  times  4-03,  almost  identical  with 
3*04  for  sulphur  vapor.     Also  that  allied  elements  are  optically  in  the 
same  relation  of  simple  multiples ;  thus  the  last  column  gives 
F  7-63  (/),  Br  18*46  (/),  I  1600 (/) ;  CI  16-63,  g. 
e  12-26  i^r;  9  12*00  (^),  Se  (m)  37*77;  S(/)  50-40; 
so  also  N,  As,  P,  Sb,  Br,  and  other  groups. 

Though  many  points  are  yet  obscure,  we  nevertherless  hail  this  in- 
vestigation of  Schrauf  as  a  decided  progress. — Ber.  Ah,  Wien^  Hi,  1 76— 
211,  1866;  Pogg.  Ann,,  cxxvii,  175-176,  1866.  o.  h. 

*  The  B^bols  in  the  table,  altboogh  none  are  written  with  barred  letters,  stand 
for  the  equivalents  as  adopted  in  the  new  system, 
t  By  Uaachy's  formuk  8-96  and  4-48. 
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II.    MINEBALOGY  AOT)  GEOLOGY. 

1.  Altitudes  in  British  America, — ^The  following  altitudes  and  local- 
ities of  peaks,  passes  and  stations  in  the  Rocky  Mountains  in  British 
America  are  compiled  from  the  reports  and  maps  of  Oapt  Palliser^s  ex- 
plorations, published  by  Parliament,  1869-'66,  and  are  giren  here  for 
convenient  reference.  Some  of  the  locations  are  taken  from  the  observa^ 
tions  published  in  the  reports,  others  from  the  maps.  When  there  is  any 
discrepancy  between  the  localities  which  have  their  latitudes  and  longi- 
tudes given  in  the  earlier  reports,  and  the  maps,  the  latter  have  been  fol- 
lowed, as  they  are  the  latest  publications,  and  therefore  may  be  inferred 
to  be  the  more  correct 

The  altitudes  are  deduced  from  barometrical  observations  (aneroid), 
and  the  temperatures  of  boiling  water. 


Sooth  Kootanie  Pass, 

British  Kootanie  Pass, • . . 

KaDanaskis  Pass, 

Vermillioo  Pass, 

Kickiojg-boree  Pass, 

Bow  river  Pass, 

Pipe-stone  river  Pass, 

Howe's  Pass, 

Otter  Lake  (source  of  the  Ooliimfaia  river), 

Kootanie  Trading  Poet  (U.  S.), 

Fort  OolviUe  (U.  a), 

Mt  Murchison, 

Mt  Forbes, 

SnUivan^s  Peak, 

MtTekarra, 

Mt  Brown, 

Mt  Hooker, 

Mt  Balfour, 

Mt  Vatuc, 

Mt  Robinson, 

MtHead, 

Fort  Carleton,  

Fort  Edmonton, 

Old  Bow  Fort, 

Rocky  Moontain  Honse, 

Jasper  Honse,. 


Latitode, 
North. 

^JS?'- 

o  / 

o  / 

49  10 

114  66 

49  20 

114  68 

60  40 

116  26 

fil  12 

116  10 

61  24 

117  26 

61  40 

117 

61  40 

116  80 

61  46 

117  20 

60  07 

116  6 

48  66 

116 

48  88 

118  8 

61  47 

117 

61  46 

117  86 

60  62 

117  50 

62  60 

118  40 

62  28 

118  26 

62  17 

118  12 

61  86 

117  10 

61  20 

116  45 

60  62 

115  27 

60  24 

116 

62  62 

106  16 

68  81 

118  16 

61  9 

116  4 

62  40 

116  10 

68  12 

118  10 

Altitude  above 


feet 
6.080 
6,800 
6,700 
4,908 
6,210 
6,847 
7,200 
5,400 
8,090 
2,800 
1,060 
18,600 
18,400 
7,868 


1.821 
2,088 
8,968 
8,196 


'*  Eicking-horse  Pass"  is  given  here  as  located  on  the  map ;  in  the  ear- 
liest report  it  is  stated  as  long.  117''  20'  W.,  and  alt  6210  ft  (Rep.  1869, 
p.  38.) 

Except  Mt  Miirchison,  the  heights  named  here  are  along  the  crest 
(watershed)  of  the  Bocky  Mountains ;  the  names  of  other  peaks  were  not 
added  to  this  list,  as  no  measurements  are  given.  Mts.  Brown  and 
Hooker  were  stated  by  Douglass,  many  years  ago,  to  be  over  15,000  feet 
high,  and  on  the  map  accompanying  Sir  Wm.  Hooker's  ^ Flora  Borealir 
Americana^'  (1840),  Mt  Brown  is  sUted  to  be  16,000  feet  high,  and 
Mt  Hooker  15,700  feet    In  the  first  of  Gapt  Palliser's  Reports  (1859, 
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p.  89)  be  sUttt  of  Mi.  MurehiaoD  that  '^it  is  a  moit  mMNfe  moanUra, 
which  the  Indiaiit  consider  to  be  the  highest  of  all  the  Rocky  Moantaina. 
I  afterward  measnred  two  of  its  highest  peaha."  *  *  ^Tbey  are  re- 
spectiTely  15,789  and  14,481  feet  above  the  sea."  This  was  wfitteo, 
however^  at  Fort  Edmonton  in  Oct  1858,  and  on  the  maps  published  in 
1865,  the  altitude  is  given  as  tabulated  above,  13,400  feet,  probably  aa 
the  result  of  Uter  computations. 

In  the  later  and  fuller  Journal  (1863,  p.  112)  speaking  of  it,  he  says^ 
^  if  a  rough  trianffulation  I  nuuie  of  what  I  supposed  to  be  the  sanie 
peak  from  the  IuK>taiue  Plain,  is  to  be  trusted,  it  must  be  13,000  to 
14,000  feet  above  the  sea.  The  average  altitude  of  the  mountains  is 
11,000  to  12,000  feet  above  the  sea,  and  I  do  not  place  much  reliance 
on  estimates  of  altitudes  greater  than  that,  as  there  is  a  striking  appear- 
ance of  uniformity  in  the  altitude  of  the  mountains.'' 

In  this  great  mountain  mass  in  which  these  peaks  are,  between  lat. 
51*  and  53^,  and  long.  116*  and  1 19*,  the  report  speaks  much  of  glaciers. 
About  Mts.  Lyell  and  Murchison  especially  they  are  on  a  grand  scale, 
and  descend  into  some  of  the  valleys  to  an  altitude  of  4,320  feet  above 
the  sea,  and  fill  great  valleys  above  that  altitude.  All  the  conditions 
requisite  for  producing  glaciers  of  great  magnitude  are  stated  to  exist. 

w.  H.  B. 

2.  On  some  remaxm  of  Paleozoic  Insects  recently  discovered  in  Nova 
Scotia  and  New  Brunswick ;  by  J.  W.  Dawson,  LL.D. — Dr.  Dawson 
has  communicated  to  us  a  paper  with  the  above  title  from  which  we  cite 
Xhe  following  facts.  Mr.  James  Barnes  of  Halifax  has  discovered  in  the 
shale  of  the  coal  formation,  Little  Glaee  Bay,  Cape  Breton,  a  wing  of  a 
Neuropter,  whose  full  expanse  of  wing  when  alive  must  have  been  seven 
inches,  Mr.  Scudder  has  named  it  Hdplopkebium  Bamesii^  and  pro- 
nounces it  an  I^hemerina.  This  is  the  second  species  thus  far  discovered 
in  the  Nova  Scotia  eoal  formation,  the  only  other  having  been  found  by 
Pr.  Dawson  some  years  since  in  a  Sigillaria  stump,  at  the  Joggins. 

The  remains  of  the  Devonian  insects  described  are  the  wings  of  four 
species  found  by  Mr.  C.  F.  Hartt  in  the  plant-bearing  Devonian  shales  of 
6t.  John,  New  Brunswick,  probably  equivalents  of  the  Hamilton  or  Che- 
mung formations  of  New  York.  The  species  are  Platephemera  antiqua 
Scudder^  of  the  JSphetnerina  ;  Homothetus  fossilis  Scudder,  intermediate 
between  the  Odontata  and  Sialina ;  Liihentomum  ffarttii  Scudder,  ap- 
proaching somewhat  the  Semeristina  of  Illinois ;  Xenoneura  antiquorum 
Scudder,  another  Neuropter,  but  the  specimen  is  too  imperfect  to  deter- 
mine from  it  the  family.  Descriptions  and  wood-cuts  of  the  wings  by 
Mr.  Scudder  are  gives  in  the  paper,  which  is  to  form  part  of  the  new 
edition  of  Dr.  Dawson's  Acadian  Geology. 

3.  A  Monograph  of  the  British  Fossil  Crustacea  belonging  to  the  or^ 
der  Merostomaia,  Part  I,  Pterygotus  Anglieus ;  by  Hbnrt  Woodward, 
F.G.S.,  F.Z.S,,  of  the  British  Museum.  44  pp.  4to,  with  0  plates.  From 
the  publications  of  the  Palseontographical  Society,  volume  for  1665. 
London,  1866. — ^The  Crustacean  here  described,  from  remains  found  ia 
the  lower  Old  Red  Sandstone  in  Perthshire  and  Forfarshire,  is  one  of  the 
most  remarkable  fossils  of  the  Paleozoic  As  the  author  observes,  the 
genus  Pterygotus  jcontains  probably  the  largest  species  of  the  whole 
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CrosUcean  claaB.  Four  nearij  entire  bodies  have  been  found,  the  lar- 
gest aboat  four  feet  long  and  fifteen  inches  broad,  but  with  the  head 
wanting.  The  memoir  of  Mr.  Woodward  is  very  full  in  its  descriptions 
and  its  synonymy  and  references,  and  its  illustrations  are  of  natural  sise. 
The  memoir  opens  with  a  table  giving  the  arrangement  and  nomencla- 
ture of  the  segments  of  the  Crustacea  with  their  aopendages ;  reniarks 
on  the  classification  of  the  order  Merostomata ;  a  table  showing  the  ge- 
ological range  and  geographical  distribution  of  the  species  of  the  order; 
and  the  bibliography  of  the  subject  Mr.  Woodward  has  also  published 
in  the  Quarterly  Journal  of  the  Geol<^ical  Society  for  February,  1867,  an 
illustrated  paper  on  some  points  in  the  structure  of  the  Xiphosura, 
having  reference  to  their  relationship  with  the  £urypterid». 

4.  ObservaUons  on  the  Glacial  Phenomena  of  Lahrador  and  Maine^ 
with  a  view  of  the  recent  Invertebrate  Fauna  of  Labrador  ;  by  A.  S.  Pack- 
ard, Jr.,  M.D.  Mem.  Boston  Soc  N.  H.,  Vol.  L  Published  May,  1867. 
92  pages  quarto,  with  two  plates. — In  this  important  memoir  the  author 
brings  togetiber  the  evidence  and  materials  bearing  upon  the  nature  of 
the  marine  deposits  of  the  Post-tertiary  or  Drift  period  in  Eastern  North 
America.  In  the  first  part  a  description  is  given  of  the  physical  and 
geological  features  of  eastern  Labrador,  with  an  account  of  the  glacial 
phenomena  which  the  author  has  observed  there,  and  a  catalogue  of  the 
fosfiib  collected  in  the  ^  Leda  Clay "  of  Labrador  and  New  Brunswick. 
This  IS  followed  by  an  account  of  the  Glacial  and  Drift  action  in  New 
England,  with  lists  of  the  Leda  Clay  fossils  from  the  various  localities 
which  have  been  examined. 

The  anther  reeogaizes  four  epochs  or  changes  in  physical  conditions 
daring  the  Post-tertiary  or  Quaternary  Period.  First,  a  period  of  eleva- 
tion above  the  present  sea  level,  accompanied  by  intense  glacial  action. 
Second,  a  period  ef  subsidence,  attended  by  an  amelioration  of  the  cli- 
mate, daring  which  the ^ Leda  Clays''  were  deposited.  Third,  the  Pe- 
riod of  raised  BeacheSj  during  which  the  sea  level  was  500  or  600  feet 
higher  than  at  present,  while  the  climate  had  become  warmer,  allowing  a 
northward  migration  of  animals.  Fourth,  the  Terrace  epochs  during  which 
the  land  was  again  elevated,  causing  the  drainage  of  extensive  estuaries 
and  bays,  and  the  formation  of  terraces. 

From  the  character  of  the  fossils  of  the  Leda  Clays  at  various  localities 
it  is  shown  that  durieg  this  period  the  marine  animals  of  the  coast  were 
distribnted  after  nearly  the  same  plan  as  at  present,  except  that  the  Arctic 
and  Sub-arctic  fann»  descended  a  little  farther  along  the  coast,  while 
tiie  Virginian  fauna  even  extended  north  of  Cape  Cod,  its  present  limit, — 
the  fossil  shells  of  Point  Shirley,  Mass.,  agreeing  with  the  existing  species 
of  Long  Island  Sound.  At  that  period  the  Bison  and  the  Walrus  lived 
together  in  Maine,  which  had  a  marine  fauna  resembling  that  now  found 
in  Labrador  and  Newfoundland.  The  evidence  is  entirely  opposed  to  the 
theory  of  a  Tertiary  or  Post-tertiary  connection  of  the  land  between  Europe 
and  America,  and  to  any  interchange  of  species  either  of  animals  or 
plants, — ^thoae  that  are  common  to  the  two  continents  being  regarded  as 
circumpolar  species,  which  have  descended  to  a  greater  or  less  extent  on 
each  oontinent  during  the  cold  period,  and  retreated  or  perished,  more  or 
less  completely,  during  the  subsequent  warmer  period.    No  diange  of 
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iroportanee  io  the  flow  of  the  Gulf  Stream  could  lutve  occurred,  as  shown 
bj  the  foesils  of  Point  Shirley  and  Nantucket,  but  the  arctic  current  swept 
more  strongly  against  the  coast  of  Maine  and  up  the  St^  Lawrence  rirer 
and  Lake  Champlain,  and  probably  through  the  Bay  of  Fundy  from  the 
Gulf  of  St  Lawrence. 

The  second  part  of  the  paper  is  occupied  by  a  Catalogue  of  the  Ma- 
rine luTertebrates  of  Labrador,  in  which  a  number  of  new  species  of 
Worms,  Crustacea,  and  MoIIusca  are  described.  In  the  fir^  part  of  the 
paper  two  new  species  of  fossil  shells  are  described  from  Labrador,  viz., 
£ela  robusta  and  Fuius  Labradoretm*^  which,  with  numerous  other  in- 
teresting  forms,  are  well  figured.  y. 

6.  JMploring  Expedition  in  the  Interior  Batin  from  Colorado  wesL — 
The  last  Congress  ordered  an  examination  of  a  belt  of  territory  on  and 
near  the  40th  parallel  of  north  latitude,  between  the  meridians  of  105^ 
and  120^  W.,  along  and  near  the  proposed  route  of  the  Pacific  Bail 
Road.  The  survey  is  under  the  direction  of  the  Secretary  of  War,  or  more 
immediately  under  Maj.  Gen.  A.  A.  Humphreys,  chief  of  the  U.  S.  Engi- 
neers, and  Mr.  Clarence  King  has  been  appointed  to  conduct  the  work, 
with  the  power  to  choose  his  own  assistants.  Mr.  James  T.  Gardner  is 
the  first  assistant  in  Topography,  and  Prof.  James  D.  Hague  in  Geology. 
The  party  will  consist  of  about  ten  scientific  men,  a  few  camp  men,  and 
a  sufficient  military  escort  for  protection.  The  topography  and  geology 
of  the  country  will  receive  the  greater  share  of  attention,  but  the  other 
departments  of  science  will  not  be  n^lected.  A  botanist,  a  zoolc^t,  and 
a  photographer  accompany  the  expedition.  The  party  sailed  early  in 
May  for  San  Francisco,  and  will  commence  work  as  soon  as  possible  at 
or  near  Pyramid  Lake,  and  then  work  eastward. 

The  belt  to  be  examined  commences  at  the  boundary  of  California, 
and  extends  entirely  across  Nevada  and  Utah,  and  into  Colorado,  to  the 
eastern  base  of  the  Rocky  Mountains.  It  is  expected  that  when  com- 
pleted, and  taken  in  connection  with  the  labors  of  the  State  Geological 
Survey  of  California,  and  the  private  explorations  of  Prof.  Whitney  and 
Baron  Richtofen  in  Nevada,  it  will  fiimish  a  geological  section  entirely 
across  the  great  mountain  system  of  the  western  part  of  the  continent,  at 
its  widest  portion,  and  include  an  examination  of  the  most  important 
formations  producing  the  precious  metals  in  North  America.  It  is  pur- 
posed to  devote  at  least  three  years  to  the  field-worL 

Annexed  is  a  list  of  the  scientific  corps  as  at  present  organized :  Clar- 
ence King,  chief  in  charge ;  James  T.  Gardner,  H.  Custer,  and  F.  A. 
Clarke,  Topographical  assistants ;  Prof.  J.  D.  Hague,  Arnold  Hague,  and 
Samuel  F.  Emmons,  Geological  assistants ;  W.  W.  Bailey,  Botanist,  Rob- 
ert Ridgeway,  Zoologist,  and  T.  H.  O^Sullivan,  Photographer. 

6.  Locality  of  Secondary  Foeeile  in  Oregon ;  by  W.  P.  Blake,  in  a 
note  to  Prof.  Dana,  of  June  1,  1867. — In  ray  recent  tour  through  Oregon 
I  obtained  a  very  interesting  suite  of  fossils  from  Mr.  Congdon  at  the 
Dalles,  who  collected  or  received  them  from  Beaver  creek  and  Crooked 
river  south  of  John  Day's,  Oregon.  There  are  TrigoniaSy  apparently  two 
species ;  a  Pholadomya,  Ammonites^  Fusus^  Dentaliuniy  and  a  Turrilitee^ 
all  of  them  very  perfect  casts  of  the  inner  and  outer  portions  of  the  shelL 
The  Turrilite  indicates  the  Cretaceous  age  of  the  formation,  and  it  ia 
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possible  that  the  other  fossils  may  be  referred  to  the  same  era  instead  of 
the  Jurassic. 

7.  Exogenous  leaves  in  the  CretcLceous  rocks  of  Iowa  ;  by  C.  A.  White. 
From  a  letter  to  one  of  the  editors,  dated  Nebraska  City,  June  6th,  1867. 
— ^While  at  Red  Oak  Junction,  the  county  seat  of  Montgomery  county, 
Mr.  Meek  found  in  the  sandstone  there,  which  I  had  called  in  my  late 
article  in  the  American  Journal  the  *'  Nishnabotany  sandstone,'^  a  couple 
of  specimens  of  exogenous  leaves  which  he  says  are  identical  with  some 
of  those  described  from  the  Lower  Cretaceous  of  Nebraska.  This  is  very 
satisfactory,  since  it  confirms  my  previously  expressed  opinion ;  the  place 
is  the  most  southerly  point  at  which  undoubted  Cretaceous  rocks  have 
been  seen  in  Iowa. 

8.  C,  A,  White  on  Drift  Phenomena  in  S,  W,  Iowa, — To  the  close  of 
the  first  paragraph  on  page  803,  vol.  xHii,  the  following  sentence  should 
be  added.  ^'  Sets  No.  3  ^n  an  accompanying  map  not  published]  repre- 
sent a  current  coinciding  quite  nearly  with  the  general  direction  of 
the  drainage  upon  the  western  water-shed,  and  sets  No.  1  and  No.  2  rep- 
resent currents  approximately  coinciding  with  the  general  courses  of  the 
Missouri  and  Platte  rivers." 

9.  On  new  localities  of  Diamonds  in  California, — Prof.  Silliman  com- 
municated through  Mr.  Gk)odyear  the  following  facts  to  the  Academy  of 
Sciences  of  California  at  the  meeting  on  May  7th.  One  diamond  had 
been  found  in  French  Corral  which  weighed  5*114  grains  (equal  to  1  j- 
carats).  It  was  symmetrical  in  form  and  slightly  yellow  in  color  from 
being  subjected  to  a  fire  test.  It  was  found  in  the  deep  gravel  washings. 
The  second  specimen  was  from  Forest  Hill,  El  Dorado  (Placer  ?)  county ; 
weight  5*673  grains,  equal  to  nearly  1^  carats ;  color  good,  but  less  perfect 
and  symmetrical  than  the  first  The  third  specimen  was  from  Fiddletown^ 
Amador  county.  It  is  smaller  and  less  perfect  than  either  of  the  others. 
Since  1855  five  diamonds  are  known  to  have  been  found  at  Fiddletown, 
none  weighing  much  over  a  carat.  All  were  found  in  a  gray,  cemented 
gravel,  underlying  a  stratum  of  lava  or  compact  volcanic  ashes.  The 
K>urth  specimen  was  from  Cherokee  Flat,  Butte  county,  which  has  ac- 
quired some  reputation  as  a  diamond  locality.  It  has  been  cut  and  set 
in  a  ring. 

10.  Note  upon  ^^  Partzite ;'"  by  Wm.  P.  Blake. — The  silver  ore  from 
Blind  Springs,  Mono  county,  California,  described  by  Mr.  Arents  as  a 
new  mineral  under  the  name  Partzite  (this  Jour.,  xliii,  362),  appears  to 
be  a  mechanical  mixture  without  a  definite  chemical  composition.  It 
evidently  results  from  the  decomposition  of  the  antimonial  and  plumbifer- 
ons  silver  ores  in  the  upper  portions  of  the  veins*  of  that  region.  Speci- 
mens which  I  obtained  there  last  year  exhibit  a  variety  of  colors,  and  I 
do  not  think  that  analyses  of  any  two  di£ferent  samples  would  agree. 

11.  Beliquias  Aquitaniea ;  being  Contributions  to  the  Archoedogy  and 
Pdlasontolojgy  ofPirigord  and  the  adjoining  provinces  of  Southern  JFVance; 
by  Edouard  Lartet  and  Hbnrt  Christy.  Edited  by  Thomas  Rupert 
Jones,  Prot  Geol.,  etc.,  Roy.  Military  College,  Sandhurst  Part  IV, 
March,  1867,  pages  25-32,  and  57-72,  Plates  A.  xui,  xiv;  B.  vu-x. 
(London,  H.  Bailliere;  Bailli^re  Bros.,  New  York). — This  new  number 
of  the  Reliquiae  Aquitanicse  opens  with  a  brief  statement  of  the  charao- 
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teristics  of  the  Reindeer  period,  and  next  takes  op  the  features  aod  geol- 
ogy  of  the  valley  of  the  Vezere.  We  cite  the  following  paragraphs  from 
Mr.  Christy's  obBervations  on  the  Reindeer  period. 

''It  would  be  easy  to  cite  many  circumstances  illustrative  of  the  resem- 
blance between  the  condition  and  habits  of  the  modem  Esquimaux  and 
these  cave-dwellers  of  France  at  the  Reindeer-period.  But  now  comes 
the  great  question,  When  was  the  Reindeer-period  in  Southern  France! 
and  what  is  its  antiquity? 

"  It  is  far  easier  to  indicate  its  place  in  the  series  of  observed  htts  in 
relation  to  ancient  Man,  than  to  assign  to  it  any  definite  antiquity  of 
years.  Geologically,  a  wide  gulf  separates  it  from  the  Drift-period, 
though  perhaps  wider  in  the  geological  than  in  the  paleontological 
aspect;  but,  on  the  other  hand,  it  will  seem,  both  from  the  paleontologi- 
cal and  archsdological  bearings,  to  be  of  higher  antiquity  than  the  Kjok- 
kenmoddings  of  Denmark  and  the  Lacustrine  Dwellings  of  SwitEerland, 
and  very  certainly  than  the  whole  group  of  so  called  Celtic  and  Cromlech 
remains.  Comparing  its  fauna  with  that  of  these  various  periods,  the 
Reindeer-period  may  be  placed  thus : — 

"  In  the  Drift  (Valley-gravels)  the  Mammoth,  Rhinoceros,  Horse,  and 
Ox  are  the  predominant  animals,  and  the  Reindeer  appears  but  sparingly. 
In  the  Dordogne  Caves  the  Reindeer  predominates,  associated  largely 
with  the  Horse  and  Aurochs,  and  exceptionally  with  some  remains  of 
Mammoth,  Hyena,  <S?c. ;  but  all  traces  of  such  domesticated  animals  as 
the  Sheep,  the  Goat,  and  the  Dog  are  wanting. 

^^In  the  Kj5kkenm5ddings  of  Denmark,  though  so  much  nearer  the 
Subarctic  regions,  the  Reindeer  is  not  found,  and  the  fauna,  though  more 
ancient  than  that  now  existing,  indicates  the  presence  of  domesticated 
^animals  (Dog). 

^  The  same  may  be  said  of  the  Swiss  Lacustrine  Dwellings :  domeitic 
animals  are  present ;  and  the  Reindeer  is  absent  even  firom  the  most 
ancient  of  them,  though  that  it  was  once  in  the  neighborhood  is  mani- 
fested by  the  existence  of  its  remains  in  caves  (at  TEchelle)  in  the  same 


^  In  none  of  the  Cromlechs  or  Sepulchres  is  there  a  trace  of  the  Rein- 
deer ;  and  the  fauna  indicated  by  the  remains  found  in  them  is  cited  as 
more  recent  than  either  the  fauna  of  the  Kjokkenmoddings  or  that  of  the 
most  ancient  of  the  lake-dwellings. 

*'  From  the  archaeological  or  industrial  point  of  view,  it  may  be  re- 
marked that  from  the  Drift  we  have  no  example  of  Man's  industry  exc^t 
implements  of  flint ;  and  of  these  only  the  larger  and  coarser  have  been 
detected,  though  there  is  no  reason  to  doubt  that  he  had  also  implements 
for  finer  work  than  the  majority  of  those  found  are  fitted  for. 

"  In  the  Reindeer-period,  although  Man  had  attained  to  a  great  profi- 
ciency in  chipping,  we  have  a  total  absence  of  ground  or  polished  axes ; 
and  though  he  had  arrived  at  tlie  art  of  sewing,  there  is  no  trace  of  his 
having  known  how  to  spin ;  and  in  many  of  these  caves  of  Dordogne  there 
are  no  traces  of  pottery. 

^  In  the  Ejokkenmdddings  pottery  is  not  unfrequent,  though  ground 
axes  are  very  few,  but  not  wholly  wanting,  and  spindle- whorls  are  scarce. 

**  In  the  very  oldest  of  the  lake-dwellings  (those  in  which  them  k  do 
trace  of  metal,  as  at  Wangen)  the  majority  of  the  axes  are  ground,  nod 
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the  grinding-beds  are  the  same  as  those  found  in  the  Surface-period  of 
Denmark  and  England.  Pottery  is  abundant;  not  only  spinning  but 
weaving  is  presented;  and  there  are  evidences  that  the  cultivation  of 
wheat  and  other  cereals  had  been  attained  to.  In  the  Cromlechs  and  the 
Sepulchres,  pottery  is  abundant ;  and  the  frequent  occurrence  of  articles 
in  bronze  indicates  a  later  time. 

12.  Manual  of  Ghology;  by  the  Rev.  Samuel  Hauohton,  M.D.,  F.R.S,, 
Prof.  Geol.  Univ.  of  Dublin.  2nd  ed.,  revised  and  considerably  enlarged. 
416  pp.,  12mo.  London,  1866.  (Longmans,  Green,  Reader,  and  Dyer.) 
— Prof  Hauffhton  has  aimed  to  present  in  his  Manual  the  general  results 
ef  geological  investigation  without  many  of  its  details.  He  commences 
at  once  with  the  origin  of  the  globe,  and  presents  deductions  as  to  the 
successive  steps  of  progress  in  its  inorganic  material  and  its  life,  through- 
out the  history,  illustrating  this  progress  with  many  diagrams.  While 
we  could  not  subscribe  to  all  of  the  deductions,  thinking  them  often  more 
positive  than  the  facts  warrant,  we  commend  the  book  as  one  that  will  be 
read  with  profit  But  it  appears  to  us  better  for  the  teacher,  to  use  in 
connection  with  his  other  works  on  the  subject,  than  for  the  pupil.  The 
author  takes  strong  ground  against  the  hypothesis  of  Lamarck  and 
Darwin. 

13.  On  Species  ofFosHl  Planiifrom  the  Tertiary  of  Mississippi]  by 
Leo  Lesqubrbux.  24  pp.,  4to,  with  10  lithogr.  plates.  (From  the 
Trans.  Am.  Phil.  Soc.,  vol.  ziii.) — A  brief  account  of  the  plants  here 
figured  and  described  was  given  in  the  Geological  report  on  Mississippi 
(1860)  of  Eug.  W.  Hilgard,  by  whom  the  specimens  were  collected. 
22  species  are  described  m>m  the  Red  shale,  making  with  10  before  de- 
scribed from  Somerville,  Tennessee  (this  Jour.,  II,  xxvii,  363),  32  species ; 
and  6  from  the  White  soft  day  of  nearly  the  same  age.  They  pertain  to 
what  Prof.  Hilgard  calls  the  North  Lignitic  group.  One  species,  the 
Calamopsis  Danai  Leso.,  is  given  in  Dana's  Geology,  from  a  drawing 
furnished  the  author  by  Prof.  Lesquereux.  The  other  species  are  of  the 
genera  Sabal^  Salisburia^  Fopulus,  Salix^  Quercus^  Ficus^  Laurus^ 
Cinnafnomum^  JBaniksia^  Ferseoj  CeanothuSj  SapinduSj  Bhamnus^  Jup- 
lans^  MaynoHoj  AsinUntiy  Phyllites.  Two  of  the  plants  of  the  genera 
Rhamnus  and  Phyllites  are  referred  to  living  species,  and  the  whole  are 

?ronounced  by  Lesquereux  to  have  close  relations  to  Miocene  species, 
et  he  admits  a  resemblance  to  the  Cretaceous  plants  of  the  Upper 
Missouri,  and  leaves  the  question  of  age  unsolved  for  want  of  more  data. 
Prof.  Lesouereux  closes  his  memoir  with  descriptions  of  fossil  leaves 
from  the  **  Upper  Cretaceous"  of  Fort  Ellsworth,  Nebraska. 

14.  State  Geological  Survey  of  Iowa.  Preliminary  notice  of  New 
Cfenera  and  Species  of  Fossils  ;  by  C.  A.  White,  M.D.,  State  Greologist, 
and  O.  H.  StJohn,  Assistant.  4  pp.,  8vo. — Professor  White  mentions  in 
this  sheet,  the  occurrence  of  Protozoan  shells  of  the  genus  Amphisteyina 
in  the  Coal-measures  of  Iowa.  He  also  describes  the  following  species ; 
Aulosteyes  spondyliformis^  Waldheimia  eompacta^  Beyrichia  lithof actor  ; 
and  the  new  genus  Meekella  to  include  as  the  typical  species  Orthisina 
Missouriensis  Swallow  (Orthisina  striaUxostata  Cox),  together  with 
Orthisina  Shumardiana  Swallow,  Productus  eximius  Eichwald,  Strep- 
torhynehus  oceidentalis  and  S.  pyranUdalis  Newberry. 

Am.  Joub.  Sci.— Seookd  Sbsibb,  Vol.  XLIII,  No.  130.-^ult,  1867. 
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15.  Bevui  de  GMogie  p&ur  let  anrUeSy  1864  et  1865,  par  M.  Dklsbo; 
Ing^nieur  en  Chef  des  Mines,  Prof.  G60I.,  eta,  et  M.  db  Lapparbnt,  Ing6- 
nieur  des  Mines,  Vice-Sec.  Soc  G^l.  de  France.  279  pp.,  8to.  Pan% 
1866. — This  annual  is  much  like  its  predecessor  noticed  in  volume  xlL 
While  not  a  complete  review  of  the  Geological  papers  of  the  years  1864, 
1865,  it  contains  much  to  interest  all  who  would  follow  the  progreas  of 
the  Science  of  Greologj. 

III.  BOTANY  AND  ZOOLOGY. 

1.  Flora  Orientalis^  sive  Unumeratio  Planiarum  in  OrienU  a  Grceeia 
et  Egypto  ad  IndicB  fines  hueusqui  observatarum  ;  aactore  Edhovd  Bois- 
BiKR.     Vol.  I,  Thalamiflxyre,    Basel  and  Geneva,  1867.     pp.  1017,  roy. 
8vo. — We  have  just  received  this  first  volume  of  the  flora  of  the  Orient, 
with  which,  as  is  well  known  to  botanists,  Mr.  Boissier  has  long  been  en- 
gaged.    It  is  greatly  needed,  and  will  no  doubt  be  ably  and  indefatiga- 
bly  carried  on,  we  trust  to  an  early  completion.    It  connects  the  proper 
flora  of  Europe  with  that  of  Africa  on  the  one  hand,  and  of  India  and 
Siberia  on  the  other ;  and  covers  the  most  interesting  of  all  ]and%  Pales- 
tine and  all  Syria,  Mesopotamia  and  Persia,  Egypt  and  Greece.    The 
preface  briefly  sketches  the  general  characters  of  these  regions,  the  botany 
of  which  is  thus  combined,  notes  the  eiplorers  who  have  made  collections 
in  any  of  them,  from  Rauwolf,  Toumefort,  and  Wheeler  down  to  the 
present  time,  indicates  the  districts  in  which  he  has  himself  botanixed, 
and  enumerates  generally  the  sources  of  the  various  materials  mvailable 
for  this  work.     He  explains  the  plan  of  the  publication,  and  the  princi- 
pies  by  which  he  is  guided.     He  announces  his  conviction  that  species 
are  direct  creations  as  such,  and  flxed  in  character,  variable  more  or  less, 
but  only  within  certain  limits.    To  specific  names  he  prefers  to  append 
the  original  authority  for  that  name  under  whatev^  genus  it  may  have 
fallen :  e.  g.  *'  Matthiola  tristis  L.  sub  Cheirantho," — although  Linn«u% 
who  had  both  genera,  referred  this  species  to  Cheiranihtu.     In  their  or- 
tho^rraphy,  he  continues  to  write  geographical  adjective  names  with  a 
capital  initial,  afiter  the  manner  of  DeCandolle,  e.  g.,  Matthioia  Anbie^ 
an  usage  whicb  has  never  been  universal,  and  from  which  in  general 
there  is  a  tendency  to  recede ;  while  on  the  other  hand,  he  writea  proper 
substantive  specific  names  with  a  small  initial,  e.g.  BammeuluM  fiam- 
muh^ — ^in  which  perhaps  he  stands  nearly  alone.    Neither  the  ^eoes 
nor  the  genera  are  numbered.    The  name,  specific  character,  and  syn- 
onymy form  one  paragraph,  the  habitat  another,  in  smaller  type,  descHpi- 
tive  notes  or  observations  (when  there  are  any)  a  third,  and  the  geo- 
graphical distribution,  when  wider  than  the  limits  of  the  work,  is  indi- 
cated in  a  fourth  paragraph.     Varieties  also  occupy  separate  paragn^phk 
The  whole  arrangement  is  very  clear  and  convenient ;  but  the  type  is  ao 
large  and  the  page  so  open  that  the  work  will  be  more  bulky  than  we 
should  have  thought  expedient    Of  its  substantial  excellence  and  con- 
scientious accuracy  there  can  he  no  doubt  a.  o^ 

2.  Catalogue  dee  V^itaux  lAgneux  du  Canada^  pour  eervir  a  VInitlU 
ligenee  dee  CoUeetione  de  bote  iconomiquee  envoyiee  a  VExpoeitiati  Umi- 
vereeiie  de  Parie^  1867 ;  par  l'Abb6  Ovidb  Brukbt,  etc    Quebec    8vo 
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pamph.,  pp.  64tf-^Prof688or  Branet  has  brought  out  this  oonrei^ient  cata- 
logue for  ihe  special  purpose  mentioned  in  the  title ;  but  it  ought  to  be 
otherwise  useful.  He  has  not  numbered  the  species,  nor  given  their 
enumeration,  so  that  we  cannot  without  counting  ascertain  how  many 
woody  plants  Canada  can  boast  of.  Plants  so  little  woody  as  Clematis 
Virpinianay  and  even  Cktogenes^  and  ffelianihemum  Oanadenae  are  in- 
cluded. But  there  is  no  mention  of  Smilax,  nor  of  Juniperut  ScUnnOj 
nor  of  the  Red  Spruce,  nor  Gray  Oak,  both  probably  mere  varieties  of 
other  species,  but  worthy  of  examination  by  Canadian  botanists.  There 
are,  also,  two  distinct  kinds  of  Mountain  Ash  growing  in  the  vicinity  of 
Quebec,  which  Canadian  botanists  should  notice. 

ffUtoire  des  Picea  qui  se  reneontrent  dans  Us  limites  du  Canada,  is  a 
smaller  pamphlet  by  the  same  author,  issued  in  1866,  with  a  plate  of  the 
two  species,  P.  alba  and  ntgra — the  White  and  Black  Spruce,  and  two 
photograph  views  of  trees  of  the  former.  The  glaucous-leaved  variety 
of  the  Black  Spruce,  the  common  and  almost  the  sole  form  of  the  species 
in  Eastern  New  England,  is  named  by  Prof.  Brunet,  var.  yrisea ;  it  is 
popularly  called  in  Canada  Epinetts  Blanche,  or  Oray  Spruce.  Spruce 
Deer  (made  from  Black  Spruce),  it  appears,  is  an  early  invention.  Prof. 
Brunet  copies  from  Duhamel  a  curious  account  of  the  manner  of  making 
it  more  than  a  hundred  years  ago.  ▲•  g. 

8.  Report  of  Proceedings  of  the  International  Horticultural  Exhibition 
and  Botanical  Congress  held  in  London,  May  22-81,  1866. — We  re- 
printed at  the  time  the  masterly  address  of  the  President  of  this  Botani- 
cal Congress,  A.  DeCandolle,  and  notices  of  most  of  the  botanical 
papers  read  at  the  sessions,  gathered  from  the  abstracts  published  in  the 
Gardeners'  Chronicle.  The  Honorary  Secretaries,  Messrs.  Moore,  Hogg, 
and  Masters,  have  how  issued  an  official  account  of  the  whole  proceed- 
ings, in  a  handsome  royal  8vo  volume  of  428  pages,  with  plates,  maps, 
Ac.  The  volume  is  replete  with  interest,  both  horticultural  and  botani- 
cal. One  of  the  most  interesting  articles  is  that  of  Dr.  Masters  on 
Double  Flowers,  which,  did  time  and  space  allow,  we  should  have  been 
glad  to  present  to  our  readers,  in  full  or  in  abstract.  ▲.  g. 

4.  Collections  of  Dried  Plants  of  CcUifomia  are  oflem  asked  for,  and 
may  now  be  supplied.  Mr.  Bolander,  who  has  formerly  supplied  some 
Grasses,  d;c.,  in  this  way,  has  now  made  up,  from  his  recent  collections 
in  California,  a  dozen  sets  of  beautiful  and  complete  specimens  of  about 
350  species  of  choice  Californian  plants ;  of  which  over  one-third  are 
Cyperaeecf  (chiefly  Carex)  and  Oramineat,  and  more  than  a  quarter  Com- 
posites. The  specimens  will  be  named,  according  to  the  numbers.  Sets 
can  be  had  for  $12  in  currency  per  hundred,  by  making  early  applica- 
tion to  Mr.  Horace  Mann,  at  Harvard  University  Herbarium,  Cambridge. 

▲.  G. 

5.  Growth  of  Lycoperdon  giganteum ;  by  F.  Moigno,  in  the  Chem. 
News,  Apr.  19, 1867. — The  unexpected  observation  of  the  Lycoperdon 
giganteum  has  led  M.  Ernest  Baudrimont  to  some  very  interesting  conclu- 
sions. Fourteen  days  after  its  apparition  at  the  surface  of  the  ground  it 
bad  acquired  a  considerable  size.  Plucked  on  September  17,  1866,  when 
it  commenced  to  decrease  visibly,  it  was  nearly  of  a  regular  spheroidal 
form,  with  a  very  short  peduncle  of  a  very  beautiful  white  color,  dull,  and 
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slightly  rosy ;  the  skin  was  distended,  and  elastic  under  the  pressiire  of 
the  finger ;  its  circumference  measured  Im.  4c.  on  its  greatest  diameter, 
the  weight  being  3  kilo.  500  grams.  When  detached  circularly  by  means 
of  a  sharp  instrument,  a  great  quantity  of  turbid  liquid  was  disengaged  of 
a  greenish-yellow  color.  It  was  pla<^  immediately  in  a  baking-oireD, 
where  it  remained  twenty  days.  Taken  out  completely  dried,  It  weighed 
805  grams,  thus  showing  that  before  desiccation  it  contained  91*28  per 
cent  of  water.  Analysis  has  proved  that  .nitrogen  gas  represented  alone 
8*96  per  cent  of  the  weight  of  the  dried  fungus,  or  0*78  per  cent  of  the 
weight  of  it  in  its  normal  state.  If  we  suppose  all  this  nitrogen  to  ha?e 
been  in  the  state  of  albumen,  a  substance  which  contains  17*70  per  cent 
of  nitrogen  and  53  per  cent  of  carbon,  the  total  mass  of  lycoperdon  (305 
grams)  contains  174*063  grams  of  carbon;  we  have  even  142  grams  by 
adding  the  carbon  contained  in  the  non-nitrogenized  substances,  its  celiu- 
lose,  <fec.  This  being  ascertained,  we  have  142  grams  of  carbon  lepresent- 
ing  520*66  grams,  or  265  liters  of  carbonic  acid,  and  thence  530,000 
liters  of  air.  It  is  from  this  enormous  volume  of  air,  which  is  about  equal 
to  a  cube  of  8  meters  linear  edge  each  way,  that  the  fungus  in  question 
must  have  drawn,  without  losing  a  single  trace,  and,  if  we  may  so  term  it^ 
with  mathematical  precision,  the  142  grams  of  carbon  necessary  for  its 
development  of  fourteen  days.  This  is  at  the  rate  of,  per  day  of  twenty 
four  hours,  10*15  grams  of  carbon,  18*9  liters  of  carbonic  acid  gas,  and 
37,800  liters  of  air.  At  86,400  seconds  per  day,  it  is  upon  nearly  half  a 
liter  of  air  that  the  plant  must  have  operated  per  second  to  effect  die  total 
extraction  of  the  carbonic  acid  gas  which  was  in  it  By  what  means  can 
we  estimate  the  prodigious  activity  that  this  inferior  plant  could  develop 
to  be  able  to  take  in  fourteen  days  all  the  carbonic  acid  belonging  to 
530,000  liters  of  air?  How  astonishing,  then,  must  be  the  delicacy  of 
the  absorptive  organs  which  seize  on  its  flight  an  elastic  fluid — if  we  may 
so  call  it — intangible,  disseminated  in  such  an  enormous  mass,  continoally 
moving  with  great  rapidity !  But  this  is  not  all.  The  mean  eireamfer- 
.ence  of  the  fungus  was  0*990  m. ;  the  radius,  0*157  m.;  its  volume  more 
than  sixteen  millions  of  cubic  millimeters ;  and  its  mass  formed  of  oellnles 
1  millimeter  long  at  most,  and  the  ^^th  of  a  millimeter  in  thickness, 
between  which  are  placed  the  reproductive  spores.  The  total  number  of 
the  cellules  exceeds  fourteen  billions  (14,589,140,400) ;  and  since  the 
development  lasted  fourteen  days,  a  million  of  cellules  had  to  be  produced 
every  four  hours — twelve  thousand  cellules  per  second !  Just  let  one 
stroke  of  the  pendulum,  and  then  another,  be  heard,  and  conceive,  if  yon 
can,  that  in  that  space  of  time  the  fungus  constructed  12,000  cellolesi 
besides  (as  the  spores  are  a  hundred  times  at  least  more  numerous  than 
the  cellules)  1,200,000  spores,  without  any  sensible  shock  or  any  hurried 
interior  derangement  capable  of  disturbing  the  mysterious  equilibrium 
that  reigns  through  all  the  parts  of  this  living  body.  How  great,  then, 
is  the  prodigious  energy  which  animates  the  material  substance,  and 
which  can  accommodate  itself  instantaneously  to  the  exigencies  of  life! 
6.  On  the  Parallelum  between  the  different  stages  oflAfe  in  the  Indirid- 
ual  and  those  in  the  entire  Group  of  the  Molluscous  Order  Tetrairan- 
chiata  ;  by  Alpheus  Hvatt.  (From  the  Memoirs  of  the  Boston  Society 
of  Natural  History,  vol.  I.) — ^In  this  paper  the  remarkable  changes,  whi<^ 
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take  place  in  the  advanced  period  of  life  of  an  Ammonite  by  a  process 
of  degeneration  or  degradation  of  its  structural  character,  are  shown  to 
have  a  singular  analogy  with  the  gradual  decline  in  the  characters  of  the 
genera  and  species  just  previous  to  the  extinction  of  the  order  in  geolog- 
ical times.  The  analogy  of  the  process  of  decline  in  old  age  with  that 
of  development  during  the  young  state  is  also  discussed,  as  well  as  the 
correspondence  of  the  latter  with  the  first  appearance  and  gradual  in- 
crease of  the  order  in  its  geological  history.  v. 

7.  JVbtef  on  the  Eadiata  in  the  Museum  of  Yale  College^  mth  Deeerip- 
tions  of  New  GeMra  and  Species  ;  by  A.  £.  Vsrrill.  (From  the  Tran»- 
actions  of  the  Connecticut  Academy  of  Arts  and  Sciences,  Vol.  I,  Part  II, 
1867.) — No,  1.  Descriptions  of  New  Starfishes  from  New  Zealand, 
Published  March,  1867. — In  diis  paper  four  new  species  of  starfishes 
are  described,  two  of  which  represent  new  genera,  viz.,  Coelastericu  aus" 
traliSy  Coscinasterias  murieata,  Asterina  regularis,  and  Astropecten  Ed- 
wardsii.  The  genus  Coslasterias  is  allied  to  Asterias^  having  four 
rows  of  suckers,  but  is  multiradiate,  with  a  large  disk  and  large  swollen 
arms.  It  has  the  aspect  of  Solaster.  Coscinasterias  is  an  allied  genus, 
also  with  numerous  rays,  which  are  long  and  slender,  arising  from  a 
comparatively  small  disk 

No,  2.  Notes  on  the  JEchinoderms  of  Panama  and  West  Coast  of 
America^  with  Descriptions  of  New  Genera  and  Species,  Published,  in 
part,  March,  1867.*  This  paper  embraces  a  complete  review  of  all  the 
Echinoderms,  except  Holothurians,  contained  in  the  Yale  College  Museum, 
from  the  west  coast  of  Central  and  South  America.  Most  of  the  mate- 
rials are  derived  from  the  collections  of  Mr.  F.  H.  Bradley,  who  has 
spent  the  past  year  on  that  coast.  Sixty-eight  species  are  enumerated, 
nearly  all  of  which  are  described  in  detail,  whether  new  or  previously 
known.  Twenty-two  new  species  are  included  in  this  paper,  together 
with  four  new  genera.  Among  the  more  interesting  new  species  are 
the  following :  Astrophyton  Panamense^  Ophiura  Daniana,  Jlemipholis 
gracilis^  Ophiothela  mirabilis  (new  genus,)  Astropecten  fragilis,  A,  Pe- 
ruviana, Asterina  modesta,  (master  occidentalis,  Mithrodia  Bradleyi^ 
Echinodiadema  eoronata  (new  genus),  Astropyga  venusta,  Euryechinus 
imbecUis  (==E.  gibbosus  Val.  ?),  Psammechinus  pictus,  Boletia  viridis^ 
Melliia  Pacifica,  Astroclypus  Manni  (new  genus),  Metalia  nohiliSy 
Brissus  obesus. 

The  name,  Ophiothela,  is  proposed  for  peculiar,  small,  six-rayed 
Ophiurians  allied  to  Ophiothrix,  of  which  this  group  is  made  a  sub-genus. 
Echinodiadema  is  allied  to  Diadema  but  has  a  spinose  buccal  membrane, 
trigeminate  pores,  and  hollow  spines.  Astroclypus  is  allied  to  Eneope 
and  Lobophora,  It  difiers  from  the  first  in  having  but  four  ovarial  open- 
ings and  in  lacking  the  posterior  perforation,  and  from  Lobophora  in 
having  five  ambulacral  perforations,  the  position  of  the  anus,  etc. 

Several  changes  in  the  nomenclature  of  known  species  are  introduced, 
some  of  which  are  as  follows :  Oreaster  armatus  M.  and  Tr.  is  made  a 
separate  genus  under  Gray's  subgeneric  name,  Nidorellia ;  Echinodda- 

*  The  first  part  of  this  article  embracing  the  Ophivaroidea  and  Aiteraidea  was 
priated  and  distributed  in  March  and  April ;  the  remaining  signatures,  bdnding 
the  Echinoidea,  etc,  were  not  issued  until  June. 
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ris  incita  A.  Ag.  (JS,  kngispina  Lutk.)  is  referred  to  B.  siellata  Ag.  / 
Boletia  rosea  A.  Ag.  is  referred  to  Lytechinus;  Encope  tetrapora  Ag. 
{non  Gm.)  is  redescribed  under  the  Dew  name,  E,  oecidentalU  ;  Kleinia 
nigra  A.  Ag.  is  referred  to  Meoma  Gray ;  Meialia  (Gray's  subgenus  of 
Brissus)  is  made  identical  with  Xanthobrissus  A.  Ag.  Four  species  of 
Heliaster  are  recognized. 

The  last  part  of  the  paper  contains  a  discussion  of  the  Geographical 
Distribution  of  the  West  Coast  Echinoderms,  with  comparative  lists  of 
all  the  known  species  of  various  localities,  and  also  a  list  of  the  West 
Indian  and  Aspinwall  species  for  comparison  with  those  of  Panama. 

8.  Bemarkable  Instances  of  Crustacean  Parasitism  ;  by  A.  K  Vkrbill. 
— ^In  a  collection  of  about  ninety  specimens  of  a  small  sea-urchin  {Ewry- 
echinus  imhedllis  Verrill)  from  the  coast  of  Peru,  not  one  could^be  found 
in  which  the  anal  area  and  surrounding  parts  of  the  upper  side  of  the 
shell  were  not  more  or  less  irregularly  distorted,  or  imperfect.  An  exam- 
ination of  the  interior  showed  that  in  each  specimen  a  crab  {FaUa  CkU- 
ensis  Dana),  allied  to  the  common  crab  of  the  oyster  {Pinnot?ieres  ostre- 
um\  had  effected  a  lodgment  in  the  upper  part  of  the  intestine,  which 
haa  thereby  been  greatly  distended  in  the  form  of  a  membranous  cyst, 
attached  to  one  side  of  the  shell,  and  extending  around  to  the  lower  sur- 
face near  the  mouth.  The  shell  is  usually  swollen  on  the  side  over  the 
cyst,  and  the  anal  area  is  depressed  and  distorted,  with  a  large  open  ori- 
fice passing  obliquely  into  the  cyst,  out  of  which  the  crab  may  thrust  its 
legs  at  pleasure ;  but  is  apparently  unable,  when  full  grown,  to  come  en- 
tirely out.  All  the  specimens  examined  in  the  cyst  were  females,  carry- 
^°g  ^SS^i  ^"^  *  ^^U  fii^^ll  <^^^^  found  clinging  among  the  spines  appears 
to  be  the  male.  The  crab  probably  effects  an  entrance  into  the  intestine 
through  the  anus  while  quite  young,  and,  by  its  presence  and  growth  in 
that  position,  causes  the  gradual  distortion  of  the  shell  and  formation  of 
the  cyst  In  Prof.  Dana^s  Report  on  the  Crustacea  oi  the  U.  8.  Expl. 
Expedition  this  crab  is  described  as  from  Valparaiso,  from  an  Echinus, 
but  no  special  notice  of  its  mode  of  occurrence  and  remarkable  frequency 
'appears  to  have  been  published.* 

Another  peculiar  mode  of  parasitism  I  have  observed  in  a  singular  crus- 
tacean {Hapalocarcinus  marsupialis  Stimpsonf)  from  the  Sandwich  Isl- 
ands. This  creature  lodges  itself  among  the  slender  branches  of  a  coral 
(Pocillipora  ccespitosa  Dana)  and  causes,  probably  by  its  incessant  mo- 
tions, the  branches  to  grow  up  and  surround  it  on  both  sides  by  flat  expan- 
sions of  coral,  terminating  in  digitations,  which  often  interlock  above, 
leaving  openings  between  them  suitable  for  the  uses  of  the  parasite,  but 
usually  too  small  to  allow  of  egress.  Most  specimens  of  the  corals  of  this 
species  sustain  one  or  more,  and  often  numerous,  examples  of  these  cu- 
rious enlarged  bulbs  among  the  branches.  The  habits  were  unknown  to 
Dr.  Stimpson,  when  he  described  his  specimens,  which  had  dropped  from. 
among  recently  collected  corals. 

9.  On  the  external  characters  of  the  Young  of  the  Central  AiMriea» 
Tapir  (Ulasmognathus  Bairdii  Gill) ;  by  A.  E.  Vbrrill. — ^This  remarka- 
ble animal  has  hitherto  been  known  only  by  its  skull,  and  a  skeleton,  not 

*  Pinnaxodii  hirtioet  Heller,  recently  described  fram  Ecuador  and  found  in  an 
£chinu9,  is  probably  the  same  species. 
t  Proceedings  Boston  Soc.  Nat.  Hist.,  yi,  412. 
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entirely  complete,  belonging  to  the  Smithaonian  Institution.  The  Mnie- 
um  of  Yale  College  has  recently  been  so  fortunate  as  to  receive  from  J. 
H.  Sternberg,  Esq.,  a  specimen  of  the  young  animal,  preserved  entire  in 
alcohol.  This  individual  is  a  female,  and  is  supposed  by  Mr.  Sternberg 
to  have  been  about  three  months  old  in  April.  He  states  that  its  weight 
is  not  more  than  that  of  the  head  of  the  adult,  one  head  that  he  former* 
]y  examined  weighing  82  pounds. 

Its  entire  length  is  31  inches;  nose  to  occiput  11 ;  nose  to  eye  4*26 ; 
nose  to  incisor  teeth  1*5 ;  eye  to  ear  3*2  ;  lower  jaw  6*5  ;  lengUi  of  ear 
3*5 ;  breadth  2*6 ;  tail  from  vent,  not  including  hair,  2.  The  legs  are 
short  and  stout  The  tail  small  and  inconspicuous.  The  head,  viewed 
from  the  side,  is  elongated  oval ;  from  above  elongated  triangular,  the 
sides  nearly  straight,  the  nose  truncated.  In  advance  of  and  above  the 
eyes,  the  sides  of  the  nose  are  compressed  and  concave,  with  a  slight  de- 
pression on  its  ridge.  Beyond  this  the  snout  is  enlarged,  and  convex 
both  on  the  sides  and  above ;  the  tip  pi^illose  and  slightly  deourved, 
which  gives  it  a  truncated  appearance.  The  nostrils  are  large,  oval, 
placed  obliquely  at  the  end  of  the  nose,  about  half  an  inch  long,  the  in- 
ner angles  separated  about  a  quarter  inch,  the  mai^ns  thickened.  The 
nose  itself  is  quite  flexible  and,  apparently,  capable  of  extension.  The 
«ars  are  large  and  prominent,  broad  oval,  rounded  at  the  end.  The  hair 
is  rather  fine  and  soft,  about  an  inch  long  on  the  body,  and  half  as  long 
on  the  head,  where  it  is  not  so  thick. 

The  general  oolor  is  bright  reddish-brown,  the  head  darker  above. 
The  lips  and  end  of  the  nose,  bordering  the  naked,  black  tip,  are  white. 
Five  interrupted  narrow  white  stripes  pass  along  each  side  of  the  nose, 
the  upper  one  extending  over  and  beyond  the  eye.  The  cheeks  have  sev- 
eral larger  patches  of  whiti^,  one  of  which  is  under  the  eye;  a  larger 
white  spot  is  on  the  throat  The  ears  are  dark  brown,  lighter  at  the 
outer  base,  the  tips,  and  several  unequal  spots  on  the  outside,  white.  The 
back  and  sides  are  marked  by  longitudinal  rows  of  yellowish-white  patches, 
which  partially  blend  into  continuous  stripes  on  the  sides.  There  are  in 
all  about  ten  of  these  stripes.  The  under  side  of  the  body  is  uniform 
yellowish  gray.  The  lees  are  darker  brown  than  the  body,  and  marked 
by  numerous  transverse  bands  and  spots  of  white. 

IV.  ASTRONOMT. 

1.  Prof,  Adams  upon  th$  orbit  of  the  Novemhir  meteors, — It  was 
ahown  some  time  ago  (this  Journal,  II,  xxxviii,  57)  that  the  periodic 
time  of  the  November  meteors  must  be  one  of  five  accurately  determined 
periods.  These  five  periods  were  180*0  days,  185*4  days,  854*6  days, 
870-6  days,  and  33*25  years.  The  longitude  of  the  node  was  also  shown 
to  inerease  with  respect  to  the  ecliptic  l''7ll  in  a  year,  which  is  equiva* 
lent  to  a  procession  with  respect  to  the  fixed  stars  of  29'  in  a  cycle  of 
33*25  years.  It  was  also  suggested  that  by  computing  the  theoretical 
secular  motion  of  the  node  for  each  one  of  the  five  possible  orbits,  and 
by  comparing  it  with  the  observed  motion  we  have  an  apparently  simple 
means  of  deciding  which  of  the  five  orbits  is  the  true  one. 

Soon  after  the  remarkable  display  of  the  meteors  in  November  of  last 
year,  Pro!  Adams  undertook  the  examination  of  this  queation.    Taking 
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first  the  orbit  correBponding  to  a  periodic  time  of  354*6  days,  he  found 
that  the  action  of  Jupiter  produces  an  annual  increase  of  the  longitude 
of  the  node  equal  to  6",  and  that  of  Venus  an  annual  increase  equal  to 
6".  The  action  of  the  earth  was  not  so  easily  computed,  owing  to  the 
intersection  of  the  two  orbits.  An  approximate  solution  applicable  to 
this  ease  showed,  howerer,  an  annual  increase  of  the  longitude  of  the 
node  of  about  10"  due  to  this  cause.  The  whole  computed  procession 
of  the  node  was  therefore  about  21''  a  year,  or  12'  in  the  cycle  of  33*25 
years.  The  periodic  time,  376*6  days,  gives  a  result  not  widely  different 
from  the  above,  while  in  the  two  smaller  orbits  there  would  be  a  much 
smaller  motion.  Hence  these  four  orbits,  out  of  the  five  possible  ones, 
are  incompatible  with  the  observed  motion  of  the  node. 

Computing  then  the  effect  of  the  perturbing  action  of  the  planets  upon 
the  group,  supposing  it  to  have  a  periodic  time  of  33*25  years,  Prof. 
Adams  found  that  Jupiter  increases  the  longitude  of  the  node  20'  in 
one  revolution,  that  Saturn  increases  it  7',  and  Uranus  increases  it  1'. 
The  other  planets  produce  hardly  any  sensible  effects,  so  that  the  entire 
calculated  increase  of  the  longitude  of  the  node  in  the  period  of  33-25 
years  is  about  28'.  The  observed  increase  during  the  same  time  is  29^ 
This  remarkable  accordance  between  the  results  of  theory  and  observa- 
tion appears  to  leave  no  doubt  as  to  the  correctness  of  the  period  of 
33*25  years. 

2.  Connection  of  Comets  with  Meteors. — The  remarkable  relation 
between  the  Comets  III  1862  and  I  1866  and  the  August 'and  November 
meteors  naturally  suggests  a  possible  connection  between  other  comets 
and  other  real  or  suspected  meteor-showers. 

Dr.  Weiss  of  Vienna,*  using  a  list  of  dates  of  star  showers  obtained 
from  Humboldt,  Quetelet,  and  Heis  (overlooking  the  necessity  of  referring 
the  showers  to  a  fixed  equinox),  has  computed  the  radius  vectors  of  vari- 
ous comets  at  their  two  nodes,  and  finds  the  following  coincidence. 
In  the  last  column  R  — r  is  the  earth's  radius  vector  at  the  node,  minus 
that  of  the  comet.  We  give  the  whole  table  notwithstanding  the  £Eict 
that  some  of  the  showers  are  uncertain.  The  two  dates  in  April  belong 
to  the  same  shower. 

Comet  Node.  R-r. 

IL  1792  U  -0078 

IV.  1860  ft  +0-026 

887  ft  -0-021  Very  uncertun  orbit. 

L  1861  tJ  0-002 

IL  1787  tJ  -f  0H)06 

L  1790  X3  -0K)64  Unoertain  orbit 

I  1768  ft  -0016 

1779  ft  +0024 

1789  If  -0078 

1097  U  +0066 

1866  U  -0K)64 

Biela's  tJ  -0-018 

IV.  1819  ft  +0-086 

The  Comet  H  1852,  as  well  as  IE  1862,  crosses  the  path  of  the 
earth  on  the  10th  of  August  Dr.  Weiss  suggests  this  as  a  cause  of  the 
want  of  definiteness  of  Uie  August  radiant,  and  of  the  duration  of  the 
shower. 

*  Astron.  Nacfar.,  No.  1682. 


DttU  er  shower. 

Jan.       1-4, 

Jan.     8 

u               u 

4 

Apr.   4-11. 

Apr.  18 

«    20-24. 

-      20 

July  27-29, 

July  27 

Sept  18-26, 

Sept  17 

M               M 

'*     17 

Oct  19-26, 

Oct    19 

«        «< 

"     20 

K              ** 

a      21 

<«              « 

"     24 

Nov.    28, 

N0T«  28 

Dec.  6-9, 

Dec.     9 
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Prof.  D' Arrest  shows*  that  the  meteors  of  the  6-7th  of  December 
have  a  radiant  which  is  well  represented  by  supposing  them  to  have  been 
formerly  connected  with  Biela's  comet  The  longitude  of  the  earth  at 
the  time  (Dec.  G-'Tth)  is  74*— 76°,  while  the  longitude  of  the  node  of 
Biela's  comet  from  1112  to  1832  was  from  78**  to  68*. 

De  Galle  also  showsf  that  the  radiant  for  April  19-20th,  which  was 
given  by  Mr.  Herrick  as  near  a  Lyrse  in  1839,  and  which  was  found 
by  Mr.  Alex.  S.  Herschel  to  be  at  that  point  in  1864,  differs  only  1^ 
from  what  would  result  from  an  orbit  like  that  of  comet  I.  1861.  This 
is  within  the  possible  error  of  observation. 

The  comet  I.  1861  was  discovered  by  Mr.  A.  K  Thatcher  at  Mr.  Ruth- 
erfurd^s  observatory  in  New  York  City.  At  its  brightest,  it  was  equal  to 
a  star  of  the  2d  or  3d  magnitude. 

Mr.  Scbiaparelli  argues^  that  the  mass  of  Uranus  is  so  small  that  it  is 
impossible  for  it  to  have  turned  the  group  of  November  meteors  out  of 
an  orbit  differing  much  from  that  described  at  present,  without  having 
at  the  same  time  entirely  scattered  the  group.  The  perturbing  body, 
which  caused  the  change  from  a  parabolic  or  a  long  elliptic  orbit,  is  then 
either  Jupiter  or  Saturn.  It  seems,  therefore,  to  be  necessary  to  reject 
the  hypothesis  of  LeVerrier,  that  Uie  great  perturbation  of  the  stream 
was  due  to  TTranus  and  occurred  in  the  year  126  of  the  Christian  era. 

Mr.  Faye  has  presented  to  the  Paris  Academy  of  Sciences  a  hypothe- 
sis which  connects  the  shooting  stars,  the  zodiacal  light,  the  rays  of  the 
corona  seen  in  a  solar  eclipse,  and  the  resisting  medium  which  is  believed 
to  shorten  the  time  of  Encke's  Comet,  with  the  matter  which  is  seen  to 
flow  from  the  nuclei  of  comets,  forming  their  comas  and  tails,     h.  a.  k. 

8.  OhiervoHons  of  Shooting  Stars^  May  I2thy  1867. — It  was  thought 
that  if  the  period  of  the  November  meteors  was  854*6  days,  we  should 
probably  meet  a  few  strangling  members  of  the  group  at  the  ascending 
node  of  their  orbit,  that  is,  on  the  12th  of  May,  1867.  The  denser  por- 
tion of  the  group  of  meteors  would  in  six  months,  perhaps,  have  passed 
beyond  the  node.  But  if  no  stray  members  were  to  be  seen  going  toward 
Leo^  the  evidence,  though  negative,  would  confirm  the  83^  year  period. 
Accordingly,  at  Chicago,  at  Williamstown,  at  Olivet,  and  at  New  Haven, 
a  watch  was  kept  on  that  morning. 

At  Chicago,  Mr.  Francis  Bradley,  between  a  quarter  before  two  and 
half  past  three  o'clock  saw  but  nine  shooting  stars,  of  which  only  two 
reminded  him  of  the  November  meteors.  Even  the  paths  of  these,  as  de- 
scribed in  his  letter,  could  not  be  regarded  as  going  directly  toward  Leo. 

At  Williamstown,  Mass.,  Mr.  Leavitt  saw  18  meteors  between  1^  50"> 
and  di>  40IB,  five  of  which  were  noticeable  as  leaving  the  white  train 
characteristic  of  November  meteors.  The  paths  of  two  of  these  are 
given  in  his  letter.  If  produced  they  would  pass  a  moderate  distance 
from  the  Sickle. 

At  Olivet,  Mich.,  Prof.  Hewitt  and  Mr.  Qaines,  between  1^  46°>  and 
3>>  16*0,  saw  28  shooting  stars.  There  seemed  to  be  a  tendency  to  ra- 
diate from  a  region  north  Of  Aquarius,  between  that  constellation  and 
Pegasus. 

«  Aftron.  Naehr.,  No.  1688.  \  Ibid,  No.  1686. 

X  Lee  Moodes,  xili,  601,  March  28, 1867. 

Am.  Joub.  Soi.— Sbcohd  Sbbixs,  Vol.  XLIV,  No.  190.— Jult,  1167. 
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On  the  same  morning,  in  the  hour  between  2^  and  3**,  a.  m.,  Mr.  A. 
Van  Name,  Mr.  O.  Harger,  and  the  writer,  saw  at  New  Haven  84  meteors, 
most  of  them  small  ones.  Only  three  or  four  of  these  were  regarded  as 
going  toward  Leo.  These  did  not  present  in  their  physical  appearance 
resemblances  to  the  November  meteors. 

The  result  of  the  whole  of  the  observations  on  this  evening  was  to 
confirm  the  33^  year  period.  Since  that  time  the  remarkable  results 
of  Prof.  Adamses  computations  have  been  received,  which  leave  no  longer 
the  possibility  of  a  doubt  as  to  the  true  period.  h.  a.  v. 

4.  Elements  of  Comet  III,  1862. — ^Dr.  Oppoubr  of  Vienna,  has  given 
in  the  Astronomische  Nachrichten,  No.  1638,  the  following  corrected 
elements  of  the  Comet  III,  1862,  which  is  connected  with  the  August 
group  of  meteors. 

Osculation :  1862,  Aug.  230 
T    =     Aug.  22-947139  Berlin  m.  t 
n     =     290*  12'  47"-84  1 
Q    =     137   27  10  *02  Vmean  equinox  1862*0 
i     =     113   34  12   24  ) 
log  g     =  9*9834650 

#     =  0-9607588 

log  a     =  1-3897227 

per.  time  =,  121*502  years. 

Schiaparelli  suggests  a  period  of  108  years  for  the  August  meteors, 
the  suggestion  being  based  upon  the  following  dates  of  star  showers, 
from  Quetelet's  and  Biotas  catalogues;  viz.,  830,  833,  885,  841,  925,  926, 
938,  1029,  1243,  1451,  1779,  1784,  1789. 

A  period  of  108  years  is  however  regarded  by  Dr.  Oppolzer  as  incom- 
patible with  the  observations,  unless  by  allowances  of  errors  which  are 
altogether  improbable.  Planetary  perturbations  play  a  small  part,  it  is 
believed,  in  the  theory  of  this  stream,  as  an  exact  determination  of  its 
period  will  doubtless  show  that  it  does  not  come  near  any  planet  except 
the  earth. 

5.  Comet  II,  1867. — A  faint  comet  was  discovered  by  Mr.  Tempel 
at  Marseilles  on  the  third  of  April,  1867. 

6.  Division  of  Biela^e  Comet, — Prof.  Bruhns  of  Leipsic,  notices  the 
fact*  that  at  the  time  of  the  discovery  of  the  division  of  Biela's  comet 
it  was  crossing  the  path  of  the  November  stream.  It  seems  hardly  possi- 
ble, however,  that  the  density  of  the  stream  could  have  been  sufficient,  at 
that  time  and  place,  to  have  accomplished  the  separation. 

7.  The  Moonrcrater  ^^LinniJ^ — In  the  center  of  the  bright  spot  which 
covers  the  former  crater  '^  Linn6,"  there  appears  a  minute  black  pointy  in* 
dicating  a  crater  of  about  600  yards  diameter.  The  original  crater  ap- 
pears to  have  been  a  deep  one,  and  about  10,000  yards  in  diameter. 
This  small  crater  was  so  plainly  visible  as  to  have  been  noticed  (independ- 
ently as  it  would  seem)  by  Dr.  Schmidt  at  Athens,  by  P.  Secchi  at 
Rome,  and  by  Prof.  Lyman  at  New  Haven.  It  was  detected  here  three 
days  after  the  sun  had  risen  over  the  horizon  of  "  Linn  V  and  when  the 
sun  was  therefore  30^  or  35^  high  upon  it.  These  observations  show  that 
any  change  which  has  taken  place  is  not  in  the  nature  of  a  developaieat 
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of  a  cloud,  but  implj  rather  that  the  old  crater  has  been  filled  up  by  an 
eruption  fW>m  the  small  one  now  visible. 

According  to  Prof.  Reepighi  of  Rome,  the  western  margin  of  the  small 
crater  in  '*  Linn6  **  is  higher  than  the  eastern,  and  was  even  visible  as  a 
bright  point  just  before  the  sun  rose  upon  the  crater.  He  thinks  that 
the  historical  evidence  is  not  sufBcient,  however,  to  prove  beyond  doubt 
that  a  change  has  taken  place. 

Dr.  Schmidt  states  that  numerous  and  careful  observations  made  dur- 
ing the  four  lunations,  both  in  the  waxing  and  in  the  waning  moon, 
prove  that  '^Linn^"  under  no  direction  of  the  sun's  light  can  now  be 
seen  as  a  normal  crater. 

Mr.  Flammarion  at  Paris,  observing  carefully  the  place  of  **Linn6^  im- 
mediately after  the  rising  of  the  sun  upon  H,  could  not  detect  the  least 
shadow  either  within  or  without  the  position  of  the  former  crater.  The 
fact  that  the  height  of  the  mountain  was  never  given  by  the  earlier  ob- 
servers he  adduces  as  proof  that  it  did  not  then  have  great  altitude  above 
the  surrounding  plain.  Watching  the  place  of  *<  Linn^'^  before  the  sun 
rose  upon  it  he  saw  no  light. 

8.  ber  Meteorsteinfall  am  9  Juni,  1866,  bei  Knydhinya  (zweiter  Be^ 
richi) ;  von  W.  Rittkr  v.  Haibinobr.  48  pp.,  8vo,  with  3  plates; 
from  the  Berichte  Akad.  Wien.,  liv,  Oct  1866. — Haidinger  here  gives 
additional  testimony  with  regard  to  the  meteorite  which  was  seen  to 
fall  a  year  since,  in  Hungary,  85  geographical  miles  N.N.E.  of  Uoghvdr, 
and  6  N.N.E.  of  Nagy  Berezna.  The  remarkable  facts  and  appearance 
attending  the  movement  and  fall  are  fully  described  from  communica- 
tions by  many  eye-witnesses,  and  illustrated  with  colored  figures.  The 
whole  weight  of  the  pieces  that  fell  was  about  900  pounds,  and  one  piece 
is  stated  to  have  a  weight  of  560  pounds  (Austrian).  The  memoir  gives 
the  exact  geographical  positions  of  the  principal  observers  and  discusses 
the  movements  of  the  meteor. 

Haidinger,  whose  contributions  to  the  department  of  meteorites  have 
far  exceeded  in  number  and  value  all  those  of  other  contributors,  and 
who  has  now  become  a  veteran  among  philosophers,  observes  in  a  note 
accompanying  the  copy  of  the  above  mentioned  memoir,  that,  while  thus 
laboring  for  &e  progress  of  the  science,  he  has  never  made  any  collec- 
tions of  meteorites  for  himself;  and  he  now  appeals  frankly  to  the  gene- 
rosity of  those  who  have  made  such  collections  for  *'  such  one  or  another 
fragment  of  meteorites  or  meteoric  irons,  as  they  may  have  at  hand  for 
disposal."  He  adds  *'  I  ask  this  as  a  free  gift,  to  be  received  by  me 
without  any  substantial  retribution  or  equivalent,  excepting  the 'most 
cordial  thanks  for  such  great  proofs  of  a  liberal  heart."  Such  gifts  as 
he  thus  solicits  are  due  to  the  liberal-hearted  Haidinger.  We  rejoice  to 
learn  that  he  has  been  "  honorably  placed  in  retirement "  by  the  Emperor 
A8  director  of  the  L  B.  Geological  Institute  of  the  Austrian  Empire. 
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V.   HISCELLANEOUB  SCIENTIFIC  INTEUJOKNCE. 

1.  Earthquake  in  Kamoi.  (1.)  Notice  of  the  earthquake  by  Wm. 
H.  R.  Ltkins,  from  a  letter  to  the  editors,  dated  Lawrence,  EaDsae,  April 
25, 1867. — Yesterday  the  24th  of  April,  at  3  p.ic,  this  locality  was  vis- 
ited by  an  earthquake  quite  severe  for  this  latitude.  It  was  aocompanied 
by  the  usual  loud  rumbling  noise  similar  to  that  caused  by  the  passing 
of  half  a  dozen  heavy  omnibuses.  The  earth  did  not  seem  to  rise  or 
rock,  but  to  tremble  or  vibrate.  No  dust  was  raised  nor  was  there  any 
unusual  atmospheric  disturbance  perceotible;  the  weather  being  clear 
and  cool.  Doors  and  windows  were  violently  shaken,  type  thrown  down 
iji  printing  ofSces,  bottles  shaken  off  druggists'  shelves,  plaster  broken  off, 
ana  in  some  instances  walls  slightly  craoced.  Persons  oat  of  doors  did 
oot  feel  any  movement  of  the  ground,  but  could  see  the  buildings  trem* 
ble.  A  butcher  informed  me  his  spring  balance  was  drawn  down  a 
pound  and  a  half  by  the  shock.  It  commenced  with  a  slight  trembling, 
mdually  increasing  to  its  maximum  and  then  gradually  dying  away ; 
lasting,  as  near  as  X  could  judge,  about  thirty  seconds,  though  some  esti- 
mate Its  duration  at  one  and  a  half  minutes.  Some  prof<Msed  to  have 
felt  three  distinct  shocks,  but  the  majority  described  it  as  a  gradually  iq- 
ereasing  and  decreasing  vibration.  The  same  shock  was  felt  simulta- 
neouslv  one  hundred  miles  west  and  north  of  us ;  from  places  &rther 
than  this  we  have  no  information. 

(2.)  Notice  of  the  earthouake  by  Pro£  Wm.  G.  Williams,  from  a 
letter  to  the  editors,  dated  Marysville,  Marshall  County,  Kansas,  April 
25th,  1867. — At  two  o'clock  and  thirty  minutes  yesterday  afternoon  the 
shock  of  an  earthquake  was  felt  probably  in  every  house  and  place  of 
business  in  and  n^ar  town.  It  was  accompanied  by  the  usual  rumbling 
sound,  and  lasted  a  time  variously  estimated  from  one  to  three  minutes. 

No  serious  injury  was  done  to  persons,  or  property,  beyond  a  tempo- 
fary  alarm  on  the  part  of  a  few.  In  stores,  bottles  and  packages  were 
made  to  rattle  and  in  some  cases  were  shaken  from  the  shelves  and  bro* 
ken.  Windows,  doors,  shutters,  stove-pipes  and  all  loose  or  hanging  ar- 
ticles, rattled,  waved,  or  swung  back  and  forth  fearfully. 

In  several  instances  persons  in  the  second  stories  of  stores  and  houses^ 
Jbearing  the  noise,  and  seeing  and  feeling  the  unwonted  motions,  ran  down 
to  stop  the  supposed  disorder  and  tumult  below,  while  those  below  ran  up 
to  stop  that  aoove.  One  lady  knowing  it  to  be  an  earthquake  seized  her 
infant  child  and  hastened  down  stairs  with  a  view  to  get  out  of  doors  for 
safety.  A  genUeman  fishing  in  Spring  Creek  near  town  was  leaning 
against  a  tree,  feeling  it  shake  and  looking  up,  he  saw  it  and  other  trees 
trembling  and  moving  as  if  agitated  by  wind,  although  no  breath  of  air 
was  stirring.  With  my  assistant  teacher  and  some  seventy  scholars  I  was 
in  the  second  story  of  our  High  School  edifice.  It  is  of  stone  and  high 
pitched.  The  whole  structure,  desks,  stove-pipes  and  other  furniture  were 
much  shdcen.  The  rumbling  noises  below  much  resembled  those  of 
heavy  trunks  on  plank  floors.  I  have  had  no  opportunity  to  learn  how 
^xtensiTcly  the  shock  was  felt 
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2.  On  Jormer  ehangis  in  the  Aral  Sea ;  by  H.  C.  Rawliksobt,  (from 
Proc.  Boy.  Geogr.  Soo.,  March  11,  1867.) — ^There  were  certain  pointa 
connected  with  the  rivers  Oxus  and  Jaxartee  which  he  proposed  to  bring 
prominently  before  the  meeting.  They  referred  to  a  physical  phenome- 
non which  he  believed  was  without  parallel  in  the  rest  of  the  world,  being, 
indeed,  neither  more  nor  less  than  the  drying  up  at  certain  periods  of  his- 
tory of  the  Sea  of  Aral,  and  its  consequent  disappearance  from  the  map  of 
Asia.  The  Aral,  in  terrestrial  geography,  might  be  compared  with  one  of 
the  variable  stars  in  astronomy.  As  there  were  stars  varying  from  the 
irst  to  the  fifth  magnitude,  so  the  Aral  was  at  times  a  great  inland  sea 
300  or  400  mifes  in  length,  at  other  times  a  mere  reedy  marsh,  and  even, 
occasionally,  a  hard  desert  land,  so  that  travellers  actually  passed  acroea 
it  without  being  aware  that  they  were  travelling  over  the  bed  of  a  sea* 
Humboldt  had  devoted  200  pages  of  his  &mou8  work  '  Asie  Centrale'  to 
the  discussion  of  the  geography  of  the  Aral  and  the  Caspian,  and  he  had 
established  beyond  dispute  that  the  Oxus  had  a  variable  course,  some- 
times £siUing  into  one  sea  and  sometimes  into  the  other ;  but  he  had  not 
ventured  to  assert  that  the  Aral  ever  disappeared  altogether.  Neverthe- 
less, he  (the  Chairman)  maintained  that  we  had  direct  evidence  of  tho 
fact  in  modern  times,  and  he  thought  we  had  a  right  to  assume  its  occur- 
rence in  ancient  times. 

The  argument  was  briefly  as  follows :  In  all  classical  antiquity,  from 
the  earliest  date,  say  from  600  years  b.c.  to  500  or  600  years  uter  Christ 
— the  Sea  of  Aral  was  utterly  unknown  in  geography.  There  was  not 
one  single  authority — Greek,  Latin,  or  native  Persian — who  mentioned 
it  The  two  great  rivers,  the  Oxus  and  the  Jaxartes,  which,  by  their  con* 
tributions  now  form  that  sea,  were  described  by  all  authors  as  falling 
into  the  Caspian.  It  must  be  remembered,  too,  that  Alexander  the  Great 
conducted  an  army  into  that  part  of  Asia,  and  employed  oflicers  for  the 
express  purpose  of  ascertaining  the  geographical  configuration  of  the 
neighboring  countries.  He  sent  his  troops  on  an  expedition  along  tho 
shores  of  me  Caspian,  while  he  in  person  crossed  the  Oxus,  and  reached 
the  banks  of  the  Jaxartes.  Hence  he  must  have  possessed  accurate  infor- 
mation as  to  those  localities,  and  yet  the  account  which  his  officers 
brought  back  to  Greece  was  that  both  the  rivers  fell  into  the  Caspian. 
This  statement,  indeed,  was  adhered  to  throughout  antiquity,  and  a  prao- 
tacal  proof  was  given  of  its  truth  in  the  notice  of  the  fine  of  commerce 
which  supplied  Europe  with  the  products  of  Asia.  This  commercial  route 
was  described  as  starting  from  the  foot  of  the  Indian  Caucasus,  following 
the  Oxus  down  to  the  Caspian,  ascending  the  Eur  or  Cyrus,  and  descend- 
ing the  Phasis  into  the  Black  Sea,  and  thence  crossing  into  Europe.  We 
had  thus  direct  evidence,  as  it  seemed,  that  in  the  days  when  this  route 
was  followed  and  described,  the  Oxus  must  have  fallen  into  Uie  Caspian. 

The  Chairman  went  on  to  say,  that  as  the  present  Sea  of  Aral  filled  an 
inconsiderable  depression  in  the  table-land  of  Central  Asia,  having  no 
aprings,  and  being  entirely  dependent  for  its  supply  on  the  two  great 
nvers  already  mentioned,  so  it  followed  that  if  those  rivers  at  any  time 
were  diverted  from  the  Aral,  the  sea  would  necessarily  become  desiccated 
in  a  very  few  years,  and  the  bed  of  it  would  revert  to  its  original  condition 
of  a  mere  depression  in  the  desert.  The  levels  were  a  very  important 
element  in  considering  this  queiation.    That  of  the  Aral  was  117  feet 
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above  the  lerel  of  the  Caspian,  and  88  feet  above  the  Black  Sea,  the 
Gaspian  itself  being  84  feet  below  the  Black  Sea ;  so  that  if  a  communi- 
cation were  formed  between  the  Aral  and  the  Caspian,  the  Aral  would 
naturally  drain  off  into  the  lower  basin.    To  proceed,  however,  with  the 
argument    If,  in  the  times  of  classic  antiquity,  there  was  a  unanimitj  of 
evidence  that  the  Ozus  and  Jaxartes  flowed  into  the  Caspian,  so,  from 
the  beginning  of  the  Mohammedan  era,  say  from  the  year  600  to  about 
1800,  er  for  a  period  of  seven  hundred  years,  there  was  an  equal  una- 
nimity exactly  the  other  way.    During  this  period  the  Arabs  and  their 
political  successors  were  in  possession  of  the  country.    They  were  a  liter- 
ary and  scientific  people,  and  wrote  numerous  works  on  geography. 
They  possessed  the  means  of  ascertaining  full  topographical  details,  and 
they  invariably  represented  the  two  rivers  as  falling  into  the  Sea  of  Aral, 
or  the  Lake  of  Eharesm,  as  it  was  then  usually  called    The  only  reason- 
able  inference  then  seemed  to  be,  that  between  the  yean  600  and  600 
the  course  of  the  two  rivers,  owing  to  some  natural  disturbance,  must 
have  changed,  and  that,  instead  of  continuing  to  fall  into  the  Caspian, 
they  became  diverted  into  the  sea  of  Aral,  themselves,  in  fact  forming 
that  sea.    Now  came  the  most  curious  part  of  the  question.    From  about 
the  year  ▲.  n.  1300  to  1500,  that  is,  for  about  200  years,  Europeans 
possessed  means  of  becoming  acquainted  with  the  geography  of  Central 
Asia  which  had  never  been  equalled  up  to  the  present  day ;  for  there 
were  at  that  time  frequent  missions  sent  from  tne  courts  of  Europe  to 
Mongolia  in  Central  Asia,  and  the  ambassadors  so  employed  had  for  the 
most  part  preserved  records  of  their  joumevs.    Colonel  Yule,  an  associate 
of  the  Geographical  Society,  had  recently  brought  a  general  summary  of 
those  recorab  before  the  notice  of  the  public  in  a  most  interesting  work 
('Cathay  and  the  Way  Thither^),  of  which  be  (the  Chairman)  could  not 
speak  too  hiahly,  and  which  he  could  not  too  strongly  recommend  to  the 
notice  of  all  lovers  of  geographical  science.   Colonel  Yule's  book  contained 
records  of  many  travels  across  Central  Asia  during  the  13th  and  14th  cen- 
turies, and  in  not  one  of  those  records  was  the  Aral  mentioned,  although 
the  route  of  the  travellers  lay  in  most  cases  exactly  across  it     One  oi 
the  authors  in  question,  named  Pegoletti,  gave  all  the  details  of  the  com- 
mercial route  at  that  time,  which  conducted  from  the  Black  Sea  to  China, 
and  along  which  merchants  conveyed  the  luxuries  of  Europe,  and  returned 
with  the  tea  and  silk  of  China.    There  were,  indeed,  detailed  notices  of 
the  route  in  question,  not  only  in  the  itineraries  of  P^oletti,  but  in  the 
maps  which  were  constructed  from  memoranda  furnished  by  travellers 
between  the  13th  and  16th  centuries.    One  of  these  was  called  the  Cat- 
alan Map ;  another  was  a  map  preserved  in  the  Palatine  Library  at  Flor- 
ence ;  another  was  the  Borgian  Map,  and  the  most  famous  of  all  was  the 
Venetian  map  of  Saint  Mauro ;  and  in  none  of  these  was  the  Aral  noticed. 
The  travellers  came  in  the  first  instance  from  the  Volga  to  Saradiak,  on 
the  eastern  shore  of  the  Caspian ;  and  from  thence  they  passed  to  Otrar, 
on  the  Jaxartes,  the  route  lying  across  the  bed  of  the  Aral,  which,  never- 
theless, in  no  single  instance  was  either  mentioned  in  the  itineraries  or 
laid  down  in  the  maps.    On  these  negative  grounds  alone  he  shotdd  con- 
sider it  quite  certain  that  at  that  time  the  Aral  did  not  exist;  but  we 
had  fcurtunately  positive  evidence  to  confirm  that  conclusion. 
Probably  some  of  those  present  had  heard  of  a  veiy  famous  man  called 
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Yar  Mahomed  Khan,  who  was  chief  of  Herat  during  the  period  of  the 
A%haQ  war  about  twenty-five  years  ago.  This  person  had  sent  to  him 
(the  Chairman)  during  the  war,  as  a  token  of  friendship,  a  Persian 
manuscript,  which  seemed  to  be  of  very  great  value  on  account  of  its 
rarity.  Tt  was  a  work  written  by  an  officer  of  the  &mous  ruler  of  Herat^ 
Shah  Rukh  Sultan,  and  contained,  amongst  other  matters,  a  geographical 
account  of  the  province  of  Ehorassan  alK>ut  the  year  1418.  l^e  writer 
seemed  to  have  been  a  minister  of  the  country,  and  evidently  knew  every 
village  and  stream  in  the  province.  He  (the  Chairman)  had  made  three 
extracts  from  the  manuscript,  which  he  considered  to  be  of  the  utmost 
importance,  as  they  recorded  a  physical  phenomenon,  namely,  the  desio- 
cation  of  the  Aral,  which  he  believed  had  never  up  to  the  present  time 
been  brought  to  the  notice  of  the  geographers  of  Europe,  although,  as 
before  stated,  the  great  Humboldt  had  devoted  no  fewer  than  200  pagBs 
of  his  standard  work  to  the  discussion  of  this  subject.  In  describing  the 
lakes  of  Asia  the  writer  came  in  regular  order  to  the  Aral,  which  was 
called  the  Lake  of  Eharesm,  and  he  said,  '*In  all  the  ancient  books  the 
Lake  of  Eharesm  is  described  as  the  receptacle  of  the  waters  of  the  Oxus, 
but  at  the  present  date,  which  is  a.  h.  820  (▲.  d.  1417),  the  lake  no  lon- 
ger exists,  the  Jyhiin  (or  Oxus)  having  made  a  way  for  itself  to  the  Cas- 
pian, into  which  it  disembogues  at  a  spot  called  Earlawn,  as  will  be  des- 
cribed hereafter  in  its  proper  place."  Again,  in  describing  the  rivers  of 
Ana,  he  said,  ^  It  is  reconied  in  all  the  ancient  books  that  from  this  point 
the  River  Jyhiin  (or  Oxus)  flows  on  and  disembogues  into  the  sea  of 
Kharesm ;  but  at  the  present  day  this  sea  no  longer  exists,  the  river  hav- 
ing made  for  itself  a  new  channel,  which  conducts  its  waters  into  the 
Caspian.  The  point  of  embouchure  is  named  indifferently  Earlawn  and 
Akricbeh.  From  Eharesm  to  Uie  point  where  the  river  falls  into  the  Cas- 
pian the  greater  part  of  the  country  is  desert" 

So  much  for  the  Oxus.  With  regard  to  the  Jaxartes,  this  writer  ex- 
plained another  point  which  was  of  some  importance ;  for,  although  the 
Oxus  miffht  have  been  diverted  into  the  Caspian,  still,  if  the  other  river 
entered  die  Aral,  it  would  still  remain  a  sea.  But  it  was  stated  as  follows : 
— ^  The  river  of  Ehojend  in  the  lower  part  of  its  course,  passing  into  the 
desert  of  Eharesm,  joins  the  Jyhiin  (or  Oxus),  and  thus  ultimately  reaches 
the  Caspian."  From  which  passage  he  (the  Chairman)  understood  that 
at  that  time,  ▲.  d.  1417,  the  Jaxartes  below  Otrar  branched  off  from  its 
present  bed  to  the  left  hand  along  a  line  now  marked  by  reeds  and 
lagoons  (see  Meyendorfs  map),  and  joined  the  Oxus  between  Eungrad 
and  Ehiva,  the  two  rivers  from  that  point  flowing  on  to  the  Caspian  in 
one  and  the  same  bed.  This  statement  was  of  the  more  importance  as 
it  came  from  a  writer  thoroughly  acquainted  with  the  country.  In  addic- 
tion to  this,  there  was  the  testimony  of  the  great  Emperor  Baber,  who  of 
course  knew  the  geography  of  his  own  country,  and  who  said  that  the 
Jaxartes  in  his  time  did  not  enter  the  Aral,  but  was  lost  in  the  desert 
His  (the  Chairman^s)  belief  was  that  it  sometimes  reached  the  Oxus,  and 
was  sometimes  evaporated  in  the  desert 

Such  is  the  history  of  the  Oxus  and  Jaxartes  up  to  about  the  year  1500. 
From  that  time  a  second  change  began  to  take  place.  The  rivers  went 
iJien  found  to  be  going  back  into  the  Aral,  It  might  not  be  generally 
known  that  Mr.  Anthony  Jenkinson,  the  agent  of  some  English  nMrohants, 
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pMBed  aeroBB  Central  Asia  to  Bokhara  as  early  as  1550.  He  landed  on 
the  shore  of  the  Caspian  at  Mtng-kishlag,  and  came  down  the  coast  to  a 
point  where,  as  he  heard,  the  Oxus  had  formerly  disembogaed  into  the 
■ea ;  but  he  was  told  that  the  rirer  had  lately  changed  its  course  and 
gone  back  into  the  Sea  of  Aral.  The  ruler  of  the  country,  Abul-Ofaari 
Khan,  who  had  left  a  most  elaborate  history  of  it,  gave  distinct  details  of 
this  occurrence,  and  mentioned  the  very  year  in  which  the  rirer  began  to 
return  into  the  Aral.  He  related  how  the  stream  gradually  dried  up,  and 
formed  the  sea  as  it  at  present  exists.  Evidence  indeed  could  be  given 
of  the  oondition  of  the  stream,  almost  year  by  year,  from  that  time  to  the 
present ;  but  it  would  be  sufficient  to  state  that  every  modem  traveller 
who  had  passed  through  those  regions  had  found  the  old  bed  of  the  River 
Oxus  exactly  where  it  was  originally  described.  It  was  first  brought  to 
our  notice  by  Mouravieff,  a  Russian  agent,  who  passed  from  the  Balkan 
bay  to  Khiva  in  1819.  Subsequently  Arthur  Conolly,  who  was  afterwards 
murdered  at  Bokhara,  attempted  to  cross  from  Astrachan  to  Khiva,  and 
he  also  came  upon  the  old  bed ;  and  lastly  Mr.  Vamb6ry,  whom  the 
Fellows  might  remember  seeing  at  a  meeting  of  the  Society  two  years 
ago,  in  his  famous  journey  across  the  Turkoman  desert,  traced  the  same 
broad  river-bed,  and  found  that  it  was  perfectly  well  known  as  the  ancient 
bed  of  the  Oxus.  Hence  it  seemed  that  there  was  sufficient  evidence  to 
show  that  in  early  times,  say  from  the  year  500  before  the  Christian  era 
to  the  year  600  after  the  Christian  era,  both  the  rivers  ran  into  the  Cas- 
pian, the  Aral  being  non-existent ;  that  after  that,  up  to  the  year  1300, 
they  fell  into  the  Aral ;  that  for  the  next  two  hundred  years — ^namely, 
from  1300  to  1500 — ^they  came  back  into  the  Caspian ;  and  that  then,  at 
a  fourth  stage,  they  gradually  flowed  back  into  the  Aral,  and  formed  the 
sea  as  we  now  know  it 

The  changes  thus  noticed  were  very  important  in  reference  to  what 
might  be  the  future  history  of  these  rivers  and  these  countries.  It  was 
ouite  certain  that,  as  the  Jaxartes  was  now  in  the  possession  of  Russia,  so 
tne  Oxus  must  also  naturally  and  necessarily  be,  m  the  course  of  time. 
Now  he  would  read  what  was  stated  by  Russian  writers  as  the  probable 
result  of  that  event  The  Russians  almost  always  called  these  rivers  by 
the  names  of  the  Amu  Daria  and  the  Syr  Daria,  instead  of  the  Oxus 
and  the  Jaxartes ;  but  he  would,  in  reading  the  extract,  use  the  latter 
names  as  being  better  known : — 

*The  Oxus  is,  for  many  reasons,  of  great  importance  to  Russia  than  even 
the  Jaxartes.  It  disembogued  at  one  period  into  the  Caspian,  and  its  bed 
to  that  sea  still  remains.  Some  are  of  opinion  that  the  course  of  the  river 
can  be  again  directed  to  its  ancient  bed,  while  others  consider  it  impossi- 
ble to  do  so.  It  can,  however,  be  positively  asserted  that  the  existing 
information  on  this  point  is  very  superficial  and  inaccurate,  and  the  ques- 
tion will  never  be  satisfactorily  settled  until  a  scientific  expedition  be  sent 
2  the  Qovemment  to  investigate  it  in  all  its  bearings.  The  southeastern 
[>res  of  the  Sea  of  Aral  are  well  adapted  for  uniting  the  Jaxartes  with 
the  Oxus,  and  encourage  the  hope  that  the  united  mass  of  water  of  two 
saoh  great  streams  may  force  their  way  through  the  old  bed  to  the  Caa* 
pian.  The  importance  of  this  connexion  will  readily  be  understood,  when 
It  is  remembered  that  a  water-route  in  continuation  of  the  Volga  will  be 
tkui  created,  which  will  extend  for  8000  versts  into  the  interior  of  Asta, 
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and  ibat  the  extreme  points  of  this  aDintemipted  water-way  will  be  St 
Petersburg  and  the  northern  slopes  of  the  Hindoo  Eoosb." 

This  was  a  result  which  he  (' je  Chairman)  considered  highly  probable, 
and  he  believed  that  many  present  at  the  meeting  would  live  to  see  a  direct 
water-communication  from  the  Baltic  to  the  vicinity  of  the  Indian  Gau* 
casus,  which  was  considered  the  natural  geographical  boundary  of  India. 
They  must  remember  that  already  there  was  a  direct  water-communica* 
tion  from  the  Neva,  by  means  of  canals,  to  Lake  Ladoga,  and  thence  to 
the  upper  course  of  the  Volga,  and  down  that  river  to  the  Caspian.  Then, 
crossing  the  Caspian,  vessels  could  reach  the  mouth  of  the  bed  of  the 
Ozus.  He  looked  upon  that  prospect  without  any  apprehension  or  dis- 
may, regarding  it  as  the  natural  extension  of  civilization,  and  believing 
that  it  would  be  for  the  general  advantage  of  mankind. 

3.  Professor  KekuU, — It  is  with  much  satisfaction  that  we  see  it  an- 
nounced that  Professor  Aug.  Eekul^  of  Ghent  has  been  offered  the  di- 
rectorship of  the  magnificent  laboratory  now  nearly  completed  at  Bonn. 
No  chemist  of  his  years  has  done  as  much,  either  theoretically  or  prac- 
tically, for  the  establishment  of  the  present  views  in  organic  chemistry. 
The  law  of  saturation,  which,  as  Wanklyn  says,  is  to  chemistry  what  the 
law  of  gravitation  is  to  astronomy,  we  owe  to  Eekul6.  It  is  therefore  a 
most  just  recognition  of  his  ability  and  service  to  tender  to  him  the  di- 
rectorship of  the  Bonn  laboratory. 

3.  American  Association  for  the  Advancement  of  Science, — ^The  next 
session  of  the  American  Association  will  be  held  at  Burlington,  Vermont, 
and  commence  on  the  2l8t  of  August  next.  Prof.  J.  8.  Newberry  la 
President  for  the  year,  and  Dr.  Wolcott  Gibbs,  Vice  President. 

OBITUART. 

Thxophils  Julbs  Pelouzi,  died  on  Friday  last,  the  3 1st  of  May,  at 
his  country  house  at  Bellevue,  close  to  S6vres.  Bom  the  13th  of  Febru- 
ary, 1807,  at  Valognes  (D^partement  de  la  Manche),  he  inherited  his  love 
for  science  and  arts  from  his  father,  Edmond  Pelouze,  a  man  of  great 
practidal  talents,  formerly  employed  in  the  manufactory  of  Gobelins,  and 
afterwards  director  of  the  gasworks  of  the  Manby  and  Wilson  Company 
at  Paris.  Pelouze  the  elder  is  known  as  the  author  of  a  fi^reat  number  of 
treatises  on  various  branches  of  applied  chemistry — on  ^ass-makinff,  on 
brick-making,  on  colors  and  varoish-making,  on  washing  and  bleaoiinff 
for  housewives,  etc  His  treatise  on  the  last-named  subjects  was  published 
under  the  name  of  his  wife.  His  chief  work, '  On  the  Manufacture  of  Gas,' 
was  revised  by  his  son,  and  came  out  in  a  second  edition  as  late  as  1859. 

Toung  Pelouze  entered  life  as  a  pharmaceutical  chemist;  but  he  was 
only  twenty  years  old  when  Gay-Lussac  made  him  his  assistant,  and  pub- 
lished some  of  his  researches  conjointly  with  him.  Three  years  later,  in 
1830,  he  became  professor  of  chemistry  at  Lille.  Here  he  examined  the 
juice  of  beetroot,  and,  in  conjunction  with  Euhlmann,  published  a  paper 
on  its  fermentation.  From  1831  until  1847  he  took  tne  place  of  Gay- 
Lussac  as  Professor  of  Chemistry  at  the  £cole  Polytechnique,  and  at  about 
the  same  time  (1831)  he  was  elected  to  supply  the  place  of  Th6nard  as 
professor  at  the  College  de  France.  Shortly  after  these  elections  Pelouae 
managed  to  go  to  Giessen,  and  to  publish  joint  researches  with  Liebig  on 
the  e^er  contained  in  wine,  to  which  they  gave  the  name  of  csnanthio 
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ether,  bat  which  was  afterwards  proved  by  Delffs  to  be  identical  with  pel- 
argonic  ether.  In  1833  Peloaze  became  Assayer,  and  in  1846  Controller 
(V^rificateur^  of  the  Mint  He  was  elected  a  member  of  the  Academic 
oes  Sciences  in  1837.  Of  republican  views,  and  much  interested  in  poli* 
tics,  he  became  prominent  through  the  revolution  of  1848.  The  provi- 
sional government  elected  him  to  a  place  which  until  then  belonged  to 
the  nobility  or  to  the  chief  dignitaries  of  the  state,  that  of  President  to 
the  Board  of  the  Mint  (Pr6sident  de  la  Commission  des  Monnaies).  This 
position  he  held  until  his  death.  He  became  successively  knight,  officer, 
and  commander  of  the  Legion  of  Honor.  His  private  laboratory  for  pupils 
in  the  Rue  Dauphine  elosed  when  he  opened  a  laboratory  in  the  mint 

The  number  of  papers  published  by  Pelouze  is  very  great  We  can 
only  mention  here  the  most  prominent  of  his  researches.  Among  these 
none  will  be  better  remembered  than  the  investigation  recorded  in  his 
paper  on  the  transformation  of  hydrocyanic  acid  into  ammonia  and  for- 
mic acid.  This  paper  was  published  in  1834,  but  the  importance  of 
his  discovery  became  evident  at  a  much  later  period,  when  hydrocyanic 
acid  was  first  produced  from  carbon  and  nitrogen.  Then  it  was  that  the 
transformation  which  Pelouze  had  effected  by  treating  hydrocyanic  with 
a  strong  solution  of  hydrochloric  acid  attained  its  remarkable  poeition  as 
the  first  instance  of  the  synthesis  of  an  organic  body  from  its  elements. 
At  the  time  of  the  discovery  its  real  importance  could  not  be  appreciated, 
but  even  then  the  relation  of  formic  to  hydrocyanic  acid  was  of  much 
interest  Next  in  importance  to  this  memorable  paper  are  several  papers 
on  the  products  of  the  dry  distillation  of  lactic,  malic,  and  tartaric  acids. 
Pelouze  discovered  lactic  anhydrid  and  lactid.  Maleic  and  pyrotartaric 
as  well  as  pyrogallic  acid,  if  not  actually  discovered  were,  at  least,  chiefly 
studied  by  him.  The  salts  of  lactic  acid  were  likewise  examined  by 
Pelouze,  and  described  in  several  papers,  one  of  which  he  published  con- 
jointly with  Gay-Lussac. 

A  memoir  on  mustard  oil  was  published  by  Dumas  and  Pelouze; 
another  on  asparamid  (asparagine)  and  asparamic  acid  by  Pelouze  and 
Bourton,  and  a  joint  research  on  curarine  was  published  by  Pelouze  and 
Claude  Bernard.  In  mineral  chemistry  nitrosulphuric  acid  constitutes 
his  chief  discovery.  In  applied  science  numerous  contributions,  particu- 
larly on  fulminates  and  the  manufacture  of  percussion-caps,  and  aoove  all 
on  glass,  were  published  by  him  at  various  intervals.  Pelouze  had  an 
interest  in  large  glass  worlds  at  St  Gobin,  and  his  last  communication 
made  to  the  Academy,  some  months  ago,  treated  on  the  subjeot  of  this 
manufacture.  A  treatise  on  chemistry  in  five  volumes  by  Pelouze  and 
Fremy  has  seen  three  editions,  the  last  of  which  was  published  in  1866. 
All  these  publications,  if  they  do  not  place  him  among  the  very  fint 
French  savants,  will  preserve  his  name  permanently  in  the  history  of  sci- 
ence. His  great  kindness  of  heart,  and  sincere  and  active  interest  for  his 
pupils,  will  not  easily  be  forgotten.  There  are  and  have  been  witnesses  to 
these  genial  qualities  in  England.  Professor  Crace  Calvert  and  the  late 
Mr.  Stoikowitch  were  assistants  to  Mr.  Pelouze.  During  the  last  year 
important  researches  on  aniline  colors  were  carried  on  in  his  laboratory  by 
MM.  Girard,  de  Laire,  and  Chapoteaut — The  Laboratory,  i,  182,  June  8, 
1867. 
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EzEKiAL  Hatsb. — Hr.  Ezektel  Hayes,  whose  name  has  appeared  on 
the  title  page  of  this  Journal  as  its  printer,  died  suddenly  on  the  12th 
of  May  last  In  all  reli^ons  in  life  Mr.  Hayes  was  a  man  of  strict 
christian  integrity;  and  throughout  his  connection  with  this  Joumali  he 
labored  earnestly  for  the  interests  of  both  authors  and  publishers. 

VI.  MISCELLANEOUS  BIBLIOGRAPHY. 

1.  Lippincotfs  Vapor  Index^  or  Psyekromeirie  Calculator, — ^The  Vapor 
Index  is  a  mechanical  contrivance  by  Jas.  8.  Lippinoott,  Haddonfield, 
N.  J.,  for  finding,  by  inspection,  the  relative  humidity  of  the  air,  from  the 
readings  of  the  wet  and  dry  bulb  thermometers. 

Id  a  circular  card,  near  its  margin,  are  twenty  equidistant  openings, 
through  which  may  be  seen  on  a  larger  card  over  which  it  turns  a  series 
of  numbers  (from  0  to  100),  representing  fo#l*5u/6  readings.  Radially 
inward  from  these  openings  are  corresponding  ones,  arranged  spirally, 
and  numbered  from  0  to  25.  These  numbers  are  differenee^of  wet-bulb 
and  dry-bulb  readings.  The  relative  humidity  is  read  off  through  the 
opening  whose  num^r  is  this  difference  in  a  given  case,  when  the  card 
is  so  turned  that  the  wet>bulb  reading  is  seen  in  the  corresponding  mar- 
ginal opening. 

The  instrument  is  simple,  an^  many  may  prefer  it  to  a  table  of  double 
entry,  for  obtaining  the  same  results ;  although  in  our  view  such  a  table, 
printed  on  a  smaller  card  than  this,  would  be  equally  convenient,  and 
more  durable.  But  knowing  of  no  such  table  on  a  card,  we  can  recom- 
mend  the  "  Vapor  Index  "  as  more  easy  of  use  than  the  large  tables,  such 
as  Guyot's,  and  as  sufficiently  accurate  for  ordinary  purposes.  The  wide 
distribution  of  the  Vapor  Index  would  tend  to  increase  much  the  interest 
in  making  hygrometnc  observations. 

Mr.  Lippincott  is  deserving  of  much  credit  for  his  efforts  to  extend  an 
interest  in  Hygrometry,  both  by  this  invention,  and  by  an  interesting  pa- 
per in  the  Report  of  the  Commissioner  of  Agriculture  for  1865,  in  which 
he  discusses  the  relations  of  atmospheric  humidity  to  varimg  important 
phenomena  in  Meteorology  and  Agriculture.  ^ 

2.  General  Probkme  of  Shades  and  Shadows,  formed  both  by  parallel 
and  radial  rays,  and  shown  both  in  common  and  in  isomstrical  prajeetum^ 
together  with  the  theory  of  Shading ;  by  S.  ^Edward  Warrbk,  C.E., 
Prof.  Descript.  Geom.,  etc.,  Rensselaer  Polytech.  Inst,  Troy,  N.  Y.,  author 
of  "Elementary  Plane  Problems ;**  *< Draining  Instruments,"  etc.;  ''Ele- 
mentary Projection  Drawing ;"  "  Elementary  Linear  Perspective ;"  and 
"  Descriptive  Geometry."  1 40  pp.  8vo,  with  15  plates.  New  York,  1867. 
(John  Wiley  h  Son). — In  our  last  volume  we  briefly  noticed  Professor 
Warren's  excellent  **  Plane  Problems  in  Elementair  Geometry,"  a  work 
bearing  on  the  science  of  drawing.  In  the  work  before  us,  the  author 
treats  with  fulness  and  perspicuity,  the  subject  of  shades  and  shadows. 
The  treatises  of  Prof.  Warren  are  all  well  adapted  for  instruction  in  the 
the  Engineering  and  other  Scientific  Schools  of  the  land. 

3.  The  American  Naturalist^  Nos.  3  and  4.  Salem,  Mass. — This  new 
and  valuable  magazine  fully  sustains  the  character  predicted  for  it,  and 
realised  in  its  first  number.  Its  leading  articles  are  of  a  popular  charao- 
ter  and  such  as  to  be  read  with  interest,  and  understood  by  all  classes, 
while  its  scientific  miscellany,  and  correspondence,  reports  of  the  meet- 
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iags  of  ScientiftG  Sodeties,  eta,  make  it  indispensable  to  every  natonfiiL 
Its  illnstrations  are  of  a  character  rarely  equalled  in  similar  works. 

No.  9,  contains,  Some  Errors  Regarding  th^|Qabits  of  Our  Birds,  bj 
T.  M.  Brewer,  M.D. ;  the  Food  of  the  Sea  Urchin,  J.  W.  Dawson,  LL.D. ; 
the  Royal  Families  of  Plants,  C.  M.  Tracy ;  the  Moss  Animals,  or  Freah 
Water  Polyzoa,  A.  Hyatt ;  the  Tarantula  Killers  of  Texas,  G.  linoecom; 
the  Birds  of  Spring,  jf.  A.  Allen ;  the  American  Silkworm,  L.  Tronyeloi; 
the  Land  Snaib  of  New  England,  £.  S.  Morse ;  Reviews,  Nataral  History 
Miscellany,  etc. 

No.  4,  oonUins,  The  Recent  Bird  Tracks  of  the  Basin  of  MioM,  C.  F. 
Hartt;  the  Habits  of  the  Gorilla,  W.  Winwood  Reade;  the  Moes  An- 
imals or  Fresh  Water  Polyzoa,  concluded ;  the  Land  Snuls  of  New  Eng- 
land, continued ;  Parasitic  Plants,  G.  D.  Phippen ;  Oyster  Cultare,  F. 
W.  Fellowes;  the  Scorpion  of  Texas,  G.  Lincecum,  MJ).;  A  note  from 
the  far  North  (Russian  America),  J.  T.  Rothcock;  etc 

4.  TabUs^^  Qualitative  Uhemieal  Analysis;  Professor  Hbhhoch 
Will  of  Giessen,  Germany.  Seventh  edition,  translated  by  Charles  F. 
Himes,  Ph.D.,  Professor  of  Natural  Science,  Dickinson  College,  Carlisle^ 
Pa.  Philadelphia,  Henry  C.  Baird,  1867.— Professor  WiU's  analyiical 
tables  have,  in  the  eariier  editions,  become  familiar  to  American  stodeats 
through  Faber's  translation.  They  fumj|h,  undoubtedly,  the  most  com- 
pact classification  of  reactions  yet  published.  Dr.  Himes's  translation  be- 
ing  from  the  seventh  German  ediUon,  is  considerably  improved.  He  pro- 
poses it  as  a  suitable  text  book  for  laboratory  instruction  in  those  eoUeges 
who  are  assigning  to  Natural  Science  a  more  prominent  place  in  tMr 
courses  of  study.  The  book  is  convenient  in  size  (octavo),  and  is  pub* 
lished  in  good  style. 

5.  The  Ameriean  Annual  Cyclopedia  and  Register  <tf  Importaai 
Events  of  ihe  year  1866,  embracing  Politidal,  Civil,  Military  and  Social 
a&irs.  Public  Documents,  Biography,  Statistics,  Commerce,  Finance, 
Literature,  Science,  Affriculture,  and  Mechanical  Industry,  Volume  VI, 
1796  pp.,  laiige  8vo.  Now  York,  1867.  (D.  Appleton  is  Co.^ — Appieton'a 
Annual  Cy^pedia  is  a  very  important  contribution  toward  the  political^ 
civil  and  geographical  history  of  this  and  other  oountries,  and  also  is  foil 
of  valuable  articles  in  the  various  other  departments  which  it  aim  to 
have  represented.  The  volume  for  1866  has  a  portrait  of  the  King  of 
Prussia  as  its  fronUspiece,  and  beyond,  others  of  Bismarck  and  Gbrib^dL 

6.  Eatcn^s  AriOumiic  muMthe  DeeinuU  System.— Pi%A  H.  A.  Nkw- 
DON,  who  has  been  among  the  foremost  in  labors  to  secure  the  introdmh 
tion  of  the  decimal  system  into  the  United  States,  has  prepared  an  adnun- 
ble  chapter  on  the  subject,  as  an  addition  to  a  new  edition  of  Eaton^ 
Arithmetic  It  occupies  pages  337  to  348  of  the  arithmetic,  and  eon- 
siats  of  tables,  explanations,  and  examples,  all  of  which  are  well  adaj^ted 
to  introduce  the  subject  to  the  student  and  make  him  practically  iwniliar 
with  it  In  view  of  the  recent  act  of  Congress  with  regard  to  the  deei* 
mal  ^stem,  this  department  of  arithmetic  ought  at  once  to  make  a  part 
of  all  the  text-bookB  used  in  the  schools  of  the  country. 

7.  JSiiero^hemistry  of  Poisons^  indudisLg  iheir  physiologicedy  paikcie^ 
ical  and  l^al  relations:  adapted  to  the  use  of  the  medical  jaruty^yaeiaa, 
jtnd  general  chemist ;  by  Thjbo.  G.  Wobmlbt,  MJD^  ProCiMor  of  Gbem- 
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ktiT  and  ToxicoIcm;;  in  Starling  Medical  College,  and  of  Natnral  Sciences 
in  Capital  Unfvenity,  Columbus,  O.  xxxi,  and  668  pp.,  8vo,  with  18  steel 
plates.  New  York,  1867.  (Balliere  Brothers^ — Dr.  Wormley  has  taken  < 
up  the  subject  of  poisons  after  a  method  wholly  his  own  and  has  prepared^ 
a  work  of  me  highest  merit,  and  practical  utility.  This  volume  treats  first^ 
of  the  effects  of  poisons  and  the  causes  modifying  them,  the  sources  of  evi- 
dence in  cases  of  poisoning,  and  the  methods  of  chemical  analysis;  and 
then  proceeds  to  Uie  special  consideration  of  individual  poisons,  first  the 
inorganic  and  then  the  organic.  The  new  feature  in  his  treatment  of  the 
subject  consists  in  the  use  of  the  microscope  for  the  study  of  the  crys- 
tallizations  resulting  from  the  action  of  vanous  reagents  on  the  several 
poisons.  The  fiicts  given  are  all  from  his  own  minutely  careful  experiments, 
and  the  results  are  exhibited  with  great  perfection  and  delicacy  on  a  se- 
ries of  plates  from  steel  containing  seventy-eight  illustrations.  The  en- 
graviDgs  are  from  the  pencil  and  graver  of  Mrs.  Wormley,  and  the  artist, 
althou^  but  a  novice  in  the  latter  art,  has  evinced  that  in  such  work 
she  has  no  superior.  We  know  not  which  to  admire  most,  the  masterly 
manner  in  which  Dr.  Wormley  has  treated  his  subject,  the  science  of 
poisons,  or  the  extreme  beauty  of  the  plates  which  supplement  the  text. 
The  real  practical  value  of  the  work  the  writer  has  already  tested  in 
connection  with  a  case  of  poison  by  strychnine  which  he  has  now  on 
hand.  The  Messrs.  Balii^re  have  issued  the  work  in  elegant  style  well 
comporting  with  its  scientific  merits.  g.  r.  b. 

8.  Chemistry  of  the  Farm  and  the  Sea^  teith  other  fatnUiar  Chemi- 
col  JEseaye ;  by  Jab.  R.  Nichols,  M J).  Boston,  A.  Williams  ^  Co., 
1867, 128  pp. — ^This  volume  includes  nine  chapters  on  the  chemistry  of 
the  farm,  the  sea,  a  bowl  of  milk,  the  dwelling,  a  kernel  of  com,  obscure 
sources  of  disease,  local  decomposition  in  lead  aqueduct  pipes,  bread- 
making,  and  the  sun.  It  is  an  interesting  book  and  will  serve  a  useful 
purpose  in  popularizing  science,  though  it  is  marred  somewhat  by  infla- 
tion of  style  and  errors  of  treatment 

9.  Anntidl  Report  of  the  Truetees  of  the  Museum  of  Comparative  2o- 
<^<^y*  together  ufith  the  report  of  the  Director^  1866. — ^This,  the  eighth 
annual  report,  shows  continued  activity  in  increasing  the  already  vast 
collections  of  the  museum.  The  Director's  Report  contains  a  eeneral 
statement  of  the  present  condition  of  the  museum,  and  a  somewhat  de- 
tailed account  of  his  Brazilian  Expedition  and  its  important  results. 

10.  The  Art  of  Perfumery  and  the  Methode  ofohUdning  the  Odors  of 
Plants^  with  Instructions  for  the  manufacture  of  perfumes  for  the  hand- 
kerchief scented  powders,  odorous  vinegars,  dentifrices,  pomatums,  cos- 
metics, perfumed  soap,  etc,  to  which  is  added  an  Appendix  on  preparing 
artificial  fruit-essences,  etc. ;  by  G.  W.  Ssptimus  Pnsax,  Analytical  Chem- 
ist 2nd  American  from  the  3d  London  Ed.  402  pp.,  12mo.  Philadel- 
phia, 1867.    (Lindsi^  and  Blakiston.) 

11.  The  Art  of  Manvfacturing  Soap  and  Candles^  including  the  most 
recent  discoveries,  embracing  all  kinds  of  ordinary  hard,  soft,  and  toilet 
soaps,  especially  those  made  by  the  cold  process,  the  modes  of  detecting 
frauds,  and  the  making  of  tallow  and  composite  candles ;  by  Adolph 
Ott,  Ph.D^  Practical  and  Analytical  Chemist  194  pp.,  12mo,  with  wood- 
cats.    Philadelphia,  1867.  (Lindsay  h  Bhikiston.) 
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Tho  two  volames  whose  title  pages  are  here  cited  are  popular  and 
practical  works  od  the  eubjects  of  which  they  treat  The  first  dips  some* 
what  into  the  history  and  esthetics  of  the  art,  as  well  as  its  science. 

12.  NoUce  of  Volume  IV  of  the  Paleontology  of  New  York;  by 
Jamxb  Hall.  24  pp.,  18mo.  Published  March,  1867. — We  have  barely 
space  to  announce  the  appearance  of  this  pamphlet,  just  now  received. 
It  contains  a  brief  statement  of  some  of  the  views  and  facts  which  are 
contained  in  the  forthcomiDg  fourth  volume  of  the  Paleontology  of  New 
York,  with  lists  of  the  species  described.  The  limits  and  characteristics 
of  several  genera  of  Brachiopoda  are  discussed,  and  some  points  are  illus- 
trated by  ^gures. 

13.  Ueh^  die  Verschiedenheit  in  der  Schddelbildung  dee  Gorilla^  Chim- 
paneif  und  Orang-Outang^  vortuglieh  nach  Oeechleeht  und  Alter^nehei 
einer  Bemerkung  uber  die  Barwineche  Theorie;  von  Dr.  Th.  L  Bibohost, 
Professor  der  Anatomic  und  Physiologie  in  Miinchen.  Mit  22  lithograph- 
irten  Tafeln.  Miinchen. — This  work  will  be  valuable  to  those  engaged 
in  the  study  of  the  Quadrumana,  and  especially  to  those  interested  in 
the  comparison  of  their  anatomy  with  that  of  man.  The  plates  are  of 
folio  size,  and  admirably  executed. 

The  part  of  the  work  which  possesses  most  general  interest,  is  of  course 
the  appended  note  on   the  Darwinian  Theory.    Some  of  the  points  are 
as  follows. — ^The  assertion  so  confidently  brought  forward  that  the  an- 
thropoid apes  are  the  direct  ancestors  of  man,  is  entirely  unsupported  by 
evidence;  moreover  it  is  even  contrary  to  the  Darwinian  theory  rightly 
understood,  for  the  extinction  of  the  parent  form  is  the  direct  consequence 
of  the  development  of  an  improved  form.    The  great  problem  of  organic 
nature  is  twofold  :  1.  The  origin  of  the  simplest  original  forms ;  2.  The 
causes  and  the  mode  of  their  operation,  by  which  more  perfect  forms 
were  developed.    A  great  defect  of  Darwin's  theory  is  that  he  leaves  the 
first  question  unanswered.     Admitting  that  certain  organisms  must  have 
been  created,  what  right  has  he  to  say  that  other  organisms  may  not 
have  been  created  at  intervals,  even  to  the  present  time  t     Another  de- 
fect of  the  Darwinian  theory  is,  that  no  cause  is  assigned  for  the  com- 
mencement of  variation.     To  say  that  organisms  have  at  once  the  power 
of  transmitting  peculiarities  by  inheritance,  and  of  spontaneously  orig- 
inating variations,  is  a  contradiction  in  terms.     Darwin's  treatment  of 
the  second  half  of  the  second  question  is  more  successful.    Natural  se- 
lection and  the  struggle  for  life  must  henceforth  be  fundamental  prin- 
ciples in  anv  theory  of  development.    Since  no  general  cause  is  assigned 
either  for  the  origin  of  life  or  for  the  commencement  of  variation,  all 
that  can  be  considered  as  proved  is  that  certain  forms  have  been  pro- 
duced by  variation  from  certain  other  forms.    The  facts  warrant  no  gen- 
eral induction.    We  must  be  very  cautious  in  accepting  plausible  theories 
without  sufficient  proof     The  vagaries  of  the  "naturphilosophie''  fur- 
nish an  instructive  example.    The  psychical  difference  between  man  and 
brute  is  not  merely  quantitative,  but  qualitative.    The  distinctive  pecu- 
liarity of  man  may  be  designated  as  eelf-coneciousnees  (selbstbewusstsein), 
or  the  faculty  of  making  one's  self  and  one's  mental  condition  a  distinct 
•ttbject  of  thought    On  this  faculty  depend  other  important  peculiarities 
of  man,  viz.,  the  capability  of  indefinite  progress,  the  idea  oi  morality, 
the  notion  of  a  future  state,  and  the  power  of  language. 
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14.  Z'  Uniia  delle  Forze  Fisicke  Saggio  di  Filosofia  Naiurale.  Del  P. 
Ano«lo  Seochi,  D.C.D.G.  611  pp.,  8vo.  Roma,  1864. — ^The  principal 
object  of  this  work,  as  stated  by  the  author,  is  to  present  to  Italian  read- 
en  an  adequate  representation  and  exposition,  in  their  own  language,  of 
the  modern  doctrine  of  the  unity  or  convertibility  of  natural  forces,  and 
of  the  principle  of  conservation  of  energy.  The  style  is  professedly  adap- 
ted to  the  comprehension  of  the  majority  of  readers,  especially  for  those 
not  deeply  versed  in  science.  But  though,  for  this  reason,  divested  of 
the  appearance  of  abstruseness,  and  free  from  difficult  mathematical  in- 
vestigations, it  is  not,  in  the  proper  sense  of  the  word,  a  popular  treatise. 
Important  modem  discoveries  and  theories  are  very  fully  cited,  and  every- 
where the  work  bears  evidence  of  extended  research,  and  a  wide  ao- 
Suaintance  with  the  literature  of  modem  science.  Though  there  is  little 
lat  is  absobately  new  in  it,  the  book  is  valuable  and  interesting,  being 
as  it  is  an  able  exposition  of  principles  which  may  almost  be  called  the 
comer-stone  of  modem  physics.  There  is  probably  no  book  in  which 
the  subject  is  more  fully  and  satisfactorily  treated  than  in  this.  The  au- 
thor appears  to  us  to  do  but  scant  iustice  to  Mayer,  to  whom  the  whole 
subject  is  so  deeply  indebted ;  for  he  does  not  even  mention  him  in  the 
prerace,  where  are  cited  the  names  of  those  who  have  contributed  most 
to  this  branch  of  science,  and  he  makes  subsequently  but  slight  reference 
to  his  discoveries.  ▲.  w.  w. 

16.  Oarte  Bydrologiqtte  du  Dipartement  de  la  Seiney  public  d'aprea 
les  ordres  de  M.  Hausmann,  Pr^fet  de  la  Seine,  et  execut^e  sur  la  carte 
topographique  de  ITng^nieur  des  Ponts  et  Ghauss^es,  par  M.  Dxlxssx, 
1862,  4  sheets. — This  admirable  map  represents,  as  its  title  indicates,  all 
the  natural  and  artificial  water-courses  of  Paris  and  its  vicinity.  The 
basis  of  the  map  is  the  topographical  survey  by  Letellier  and  Potiquet, 
officers  of  the  department  of  des  ronts  et  Chauss^es.  Its  scale  is  1 :  26,000. 
The  curves  of  equal  elevation  are  given  at  intervals  of  four  meters.  The 
map  is  tinted  according  to  the  geological  formations.  On  a  map  of  this 
character  all  the  drainage  by  rivers,  rivulets,  sewers,  gutters,  etc.,  is  ao- 
eurately  given.  The  execution  of  the  work  is  excellent,  and  its  practical 
importance  is  very  great. 

16.  Memorie  aeW  Ohservatorio  dell  Collegio  Romano ;  Nuova  Serie, 
vol.  n,  dair  anno  1860  al  1863,  Pubblicate  dal  P.  Angelo  Secchi,  della 
Oompagnier  di  Gesu,  Direttore,  etc.  Roma,  1863.  4°  (16  numbers),  pp. 
128. — This  volume  contains  the  astronomical  observations  made  at  the 
Collegio  Romano  during  the  period  indicated  in  the  title.  The  principal 
subjects  are  the  Comets  II 1861  and  m  1862,  the  solar  eclipse  of  July 
18th,  1860,  and  spectral  analysis  of  the  light  from  th#  heavenly  bodies. 
With  these  is  given  also  a  memoir  upon  the  connection  between  meteor- 
ological varieties  and  those  of  terrestrial  magnetism. 

Diagrams  are  given  representing  the  appearance  of  the  two  comets,  of 
the  solar  eclipse,  of  the  planets  Jupiter,  Mars  and  Saturn,  and  of  about 
twenty  spectra  of  the  planets  and  fixed  stars. 

The  relations  of  the  second  of  these  oomets  to  the  August  meteors  makes 
the  numerous  representations  of  its  telescopic  appearance  of  special  interest 

17.  Quelques  vfUs  generahs  sur  les  Variations  Skulairss  du  Magnet" 
lisme  terrestre,  l«r  Fascicule,  par  V.  Rauun.  8vd,  pp.  92.  Eztrait  des 
Ajctes  de  la  Soci6t6  Linn6enne  de  Bordeaux ;  t  xxvi,  1897.— Hie  author 
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gives  a  large  number  of  observations  showing  the  Becular  variations  of 
the  magnetic  needle  in  all  parts  of  the  earth.  He  explains  them  by  a 
hypothesis  similar  to  that  proposed  in  this  Journal,  xxxviii,  69,  1840,  by 
the  late  Chancellor  Lathrop.  Mr.  Raulin  supposes  that  a  body  of  greater 
density  than  the  fluid  portion  of  the  earth,  more-  or  less  irregular  in  form, 
and  having  the  properties  of  a  magnet,  forms  part  of  the  earth's  mass,  but 
is  not  attached  to  the  external  crust.  The  line  joining  the  poles  of  this 
magnetic  mass  is  directed  along  the  chord  that  joins  the  actual  magnetic 
poles  of  the  earth.  This  mass  does  not  rotate  exactly  with  the  earth's 
crust,  but  falls  behind  it  one  revolution  in  about  600  years. 

18.  Annales  MHiorologiques  de  r  Observatoire  Eoyal  de  Bruxdles ; 
publics,  aux  frais  de  T^tat,  par  le  direoteur  A.  Quetelet,  4^,  premiere 
Ann6e,  1867,  Nos.  1-5  (Jan.-May). — ^Theee  annals  give,  in  8  quarto 
pages  for  each  month,  observations  at  Brussels  of  the  barometer  and 
thermometer  for  15  stated  hours  each  day,  with  maxima  and  minima, 
observations  of  August's  psychrometer  four  times  a  day,  of  Osier's  ane- 
mometer 12  times  a  day,  of  the  direction  of  the  wind,  the  state  of  the 
sky,  and  the  declination  of  the  needle  four  times  a  day,  and  of  the  eleo- 
tricity  of  the  air,  and  the  amount  of  rain  daily. 

19.  The  Laboratory:  a  weekly  record  of  scientific  research.  Lon- 
don. (James  Firth.) — We  have  now  received  the  13th  issue  of  this  active 
little  journal  and  find  that  it  increases  in  value  with  every  number. 
Originated  to  provide  a  more  efficient  means  of  interchange  in  thought 
between  men  of  science,  especially  chemists,  it  has  brought  to  the  task 
men  of  the  first  ability ;  and  now  we  see  it  announced  that  Prof.  Eekul6 
has  consented  to  contribute  regularly  to  its  pages.  We  commend  ^  The 
Laboratory"  to  the  notice  of  men  of  science,  confident  that  the  papen 
published  in  each  number  are  well  worth  the  price  of  subscription. 

20.  The  Record  of  Zoological  Literature  for  1865.  Vol.  XL  798  pp. 
8vo.  Edited  by  Dr.  Albert  C.  L.  6.  Gunthkr.  (London,  John  Van 
Voorst). — A  book  ahnost  indispensable  for  every  working  Zoologist 

21.  Chambers^s  Encyclopedia. — The  American  edition  of  this  import- 
ant  Encyclopedia,  issued  by  Lippincott  ^  Co.,  Philadelphia,  has  reached 
Part  116,  which  nearly  finishes  the  letter  T. 

Mining  and  Metallurgy  of  Gold  and  Silver ;  by  J.  Aetbur  Phillifs,  Mining  En- 
gineer, Graduate  of  the  Imperial  School  of  Mines  of  France,  <bc.  8vo.  Prepariii^ 
for  publication.    (E,  A  F.  N.  Spon,  London ;  J.  Wiley  A  Son,  New  York.) 

Notes  upon  the  Geology  ot  aome  portions  of  Minnesota,  firom  St  Paul  to  the 
western  part  of  the  State;  by  Jamxs  Hall.  12  pp.,  4to.  From  the  Trans.  Amer. 
PhiL  Soc.,  voL  xiii,  1867. 

On  the  Distribution  of  Temperature  in  the  lower  region  of  the  Earth's  atmos- 
phere; by  HsiraT  Hxnitxsst,  F.R^.,  Pro£  Nat.  Phil,  in  the  Catholic  ITniy.  of  Ir*» 
land.  68  pp.,  4to,  with  a  folded  plate.  Dublin,  1867.  From  the  Trans.  Boy.  Irish 
Acad,  Tol.  z]dy. 

PaooBDiNQS  AtiAD.  Nat.  Soz.  PmLADELPmA,  No.  1,  Jaa,  Feb.,  Maidi,  1867. — 

62,  On  a  new  eenus  of  Homoptera ;  if.  Skinner » — p.  11,  On  some  points  in  the 
ammaliansknll;  JST.  ^i/tfn.— p.  18,  On  Itacolumite ;  C.  Jf.  Wd<Am«.— p.  15,  Oq 
colonies  of  plants  observed  near  Philadelphia;  A.  IT.  BmUh, — p.  24,  TJm  OoUii^ 
Ant  of  Texas ;  O.  Lineeeum.-^p.  81,  Notice  of  a  fossil  skull  of  a  large  Turtle  from 
the  Cretaceous  of  New  Jersey.  Euclastes  platyops ;  Oape, 

PBOonoxNos  BosT.  Soc.  Nat.  Hist.,  Vol.  XL— p.  71,  Analysis  of  Meteoric  iron 
of  Colorado ;  C,  T,  Jaekton^—p.  76,  Diatoms  of  a  deposit  near  L.  Winisquam,  in 
Laconia,  N.  H.;  IL  0.  (?reen/M/.— Diatoms  of  the  White  Mts.,  the  minutenesB,  etc ; 
a  iSfoiMsr.— Infusorial  Earth  from  Peru;  G.  Stodder^—p.  79,  Diatoms  nod  other 
micTDsoopic  objects  of  the  Gulf  of  Mezioo;  R,  O.  QrwnUaf, 
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Abt.  XIV. — On  Mineralogicdl  Ifimenclature;  by  Jakbs  D.  Dana. 
No:  I.  On  System  in  Mineralogical  Nomenclature. 

MiNEBALOGlOAL  nomenclature  had  already  a  commencement 
of  system  among  the  old  Greeks  and  Romans ;  and  this  system 
was  the  same  as  that  of  the  modem  science.  It  consisted  in  add- 
ing to  the  word  signifying  a  quality,  constituent,  use,  or  localilgr 
of  the  stone,  the  termination  iiea  or  itis;  and  although,  through 
the  many  wajrs  in  which  names  were  originated  and  the  absence 
of  any  scientific  purpose,  those  of  other  kinds  are  numerous, 
this  was  the  oommon  method  of  forming  names  for  objects  in 
inorganic  nature. 

The  following  are  a  few  examples,  from  Pliny's  Natural 
History. 

1.  Ifamee  derived  J^rom  physical  ch(m»eier». 

Ebematitea,  from  ^S«^,  hlood^  in  allusion  to  the  color  of  the  powder. 

Steatites,  jfirom  iniu^^faiy  in  allusion  to  the  greasy  feeL 

Pyrites,  (including  millstODes,  as  well  as  our  pyrites,  etc)  from  nSp,  fire^ 

because  supposed  to  have  a  peculiar  affinity  for  fire,  as  shown  by  the 

sparks  given  out  when  struok. 
Bhoditis,  from  ^odov^  a  rose,  in  allusion  to  the  color. 
Chloritis,  from  jr^<^?»  frcm,  in  allusion  to  the  color. 
Ceramitis,  from  MiQufios^  a  tile,  or  earthenware,  from  the  color. 
Ceritis,  from  »^f ,  wax. 
Iritis,  from  rainbow-like  reflections. 

Phen^tes,  from  ^^of ,  brighinessj  in  allusion  to  the  transparency. 
Selenitis,  from  craAijyt^,  the  moen^  in  allusion  to  its  reflections. 
Molochitis  (our  Malachite)  in  allusion  to  its  green  color,  from  the  Greek 

for  the  Mallow. 
Am.  Joub.  Sci.— Sxoohd  Sbribs,  Vol.  XLIY ,  No.  131.^SBFr.,  1867. 
19 


Digitized  by 


Google 


146    /.  D.  Dana  on  System  in  Mirueralogical  Nomenclature, 

PorphyriteB,  from  no^^P^,  purple, 

Pra8ites--9r^<r^Tvs  of  IJieophraBtus,  from  th«  leek-green  color. 
Crateritis,  from  «^T«^y  etron^t  in  alinsion  to  the  hardneis. 
Anthracitis,  for  a  stone  resembling  coal  in  being  black  and  yielding  a 

black  color  when  rubbed  on  a  whetstone;  also  for  another  kind 

whidi  resembled  a  bnming  ooal. 
Ophites,  for  stones  having  streiocs  of  green  color,  like  serpents. 

2.  Nizm^  having  reference  to  the  form  of  the  stone. 

Osiraoites,  for  fossil  shells. 

Ostritis,  a  fossil  oyster  shell,  or  related  species. 

Phenacites,  for  stones  resembling  a  date. 

Botryites,         '^  ^  a  bunch  of  grapes. 

PhyciteSr         **  *'  a  seaweed,  from  g^vxog,  a  seaweed. 

Scorpitis^         ^  ^  a  scorpion*  in  color  or  shape. 

Dendritis,        **  •*  a  tree. 

3^  Names  derived  from  the  uses  of  the  mineral 

Alabastritis,  for  the  stone  (mostly,  if  not  wholly,  stalagmite)  from  which 

the  kind  of  vase  called  <Uabasiron  was  made. 
Chrysites,  from  x9^<f6Q,  gold,  it  being  used  in  trials  for  gold.. 
Basaniies,  from  ^daayog,  a  UntcksUms. 

4.  Names  having  rtference  to  the  constitution  of  the  stone. 

Ghaldtis,  from  x^M6g^  copper  or  droM,  for  a  copper  ore. 

Sideritis,  from  otdf^^^  iron. 

Chrysitis  (from  the  Greek  for  polcQ,  Argyritis  (from  the  Oreek  for  sUvsr)^ 
and  Molybditis  (from  the  Greek  for  lead),  were  names  of  producta 
obtained  in  the  reducUon  of  silver  orei ;  Uie  first  is  supposed  to  hare 
bee»  a  yellow  litharge. 

5.  Names  derived  fiom  the  names  of  localities. 

Pharanites^  from  the  name  of  a  locality  in  Arabia. 
Syrtites,  from  a  locality  on  the  shores  of  the  Syrtes. 
Choaspitis,  from  a  locality  on  the  river  Choaspes. 

Srenitis,  from  Syene,  in  Egypt-^probably  the  red  Syenite  of  Syene. 
emphites,  from  Memphis  in  Egypt — a  kind  of  marble. 

The  termination  ties  or  itis  was  thns  distinctiTe  of  the  names 
of  minerala,  stones,  or  fossila*  Moreover,  the  names  were  de- 
rived from  qualities,  forms,  uses,  and  localities,  or  from  the  same 
characteristics  that  are  now  referred  to  in  making  the  new 
names  of  the  science.  The  only  modern  kind  of  name  not  in 
vogue  in  Pliny's  time  is  that  q^  persons. 

Werner  appears  to  have  been  the  first  to  introduce  this  class  of  names 
into  Mineralogy.  The  earliest  example,  if  I  mistake  not,  was  that  of 
naming  what  de  Bom  had  called  Green  Mica  (Mica  viridis)  TotheriU^ 

*  This  termination  does  not  come  from  the  Greek  word  )u9o(,  «ton«,  for  this  word 
when  in  composition  retains  in  Latin  names  (and  also  in  the  modem  (German) 
its  original  form,  as  in  OhryiotithM. 
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after  its  inYestigator,  the  chemist  Torber  Bergmann  (more  correctly 
written  Torhemite  by  some  mineralogists  of  last  centary,  as  Bei^gmann, 
wrote  his  name  in  Latin,  the  langQsge  of  his  scientiflc  works,  Torbemus 
Bergmann).  The  name  encountered  objections ;  and  Werner,  in  view  of 
Bergmann's  announcement  (after  some  incorrect  trials)  that  the  mineral 
was  a  copper  ore,  substituted  in  1789  the  name  Chalcolite.  He  however, 
immediately  afterward  (early  in  1700)  showed  that  he  saw  nothing  bad 
in  the  style  of  name  by  designating  other  new  species  Prehnite  and 
Witherite^  the  former  after  Col.  Prehn  the  discoverer,  and  the  latter  after 
Dr.  Withering  the  discoverer  and  analyst  of  the  species.  The  same  year, 
Estner,  a  mineraloffist  of  Vienna,  issued  a  pamphlet  against  the  Werner 
school,  with  the  titfe  ^  FreymHthige  Gedanken  ftber  Herm  Inspector  Wer* 
ner's  yerbesseruneen  in  der  Mineraloeie,"  etc,  (64  pp.  16mo,  1790),  in 
which  he  makes  light  of  Werner's  lfu>ors  in  the  science,  and  under,  the 
head  of  Prehnite  ridiculed  this  method  of  creating  a  paternity,  and  pro- 
viding the  childless  with  children  to  hand  down  their  names  to  posterity 
(p.  25).  Such  names  were,  however,  too  easily  made,  too  pleasant,  as  a 
general  thing,  to  give  and  receive,  and  withal  too  free  from  real  objection^ 
to  be  thus  stopped  o£^  and  they  have  since  become  numerous,  even  Vi- 
enna contributing  her  full  share  toward  their  multiplication. 

As  a  part  of  the  history  of  mineralogical  nomenclature,  it  may  be  here 
added  that  Werner,  when  it  was  proved  tliat  his  chalcolite  was  an  ore  of 
uranium  with  but  little  copper,  instead  of  a  true  ore  of  copper,  dropped 
ihe  name  entirely,  and  called  the  mineral  siooply  Uranglimmer  (Uranium 
mica)  ;  and  Earsten,  in  his  reply  to  Abb6  Estner  (Berlin,  1793,  80  pp. 
12mo),  makes  out  of  the  necessary  rejection  of  chalcolite  an  argument 
against  chemical  names,  and  in  &vor  of  names  after  persons,  as  the 
latter  could  never  turn  out  erroneous  in  signification. 

Daring  the  Middle  sgdB  many  provincial  names  for  stones  and 
ores  originated,  or  oame  into  nse^  in  the  mining  r^ons  of  Europe ; 
and  some  of  these  have  since  had  general  acceptance,  such  as 
Quartz,  Blende,  Hornblende,  Talc^  Feldspar,  Schorl,  Mispickel^ 
Copperas  (from  Kupferwasser  of  the  Germans,  like  Couperose 
of  the  French*). 

In  the  course  of  the  last  century,  when  the  science  of  min- 
erals  was  taking  shape,  and  progress  in  chemistry  was  helping  it 
forward,  there  was  an  effort,  on  one  side,  to  introduce,  unaer  the 
influence  of  Linnseus,  the  double  names  of  other  branches  of 
Natural  History ;  and,  on  the  other,  under  the  influence  of  Oron- 
stedt  and  Bergmann,  names  expressive  of  chemical  composi- 

*  llie  Germsn  word  KnpliMrwa«er,  literaUv  dignifying  CoppeMrater,  (the  Chal- 
ctmilmmt  and  AtraumUum  Mi<ort««i  of  Fliny,)  indndod  the  diAirait  TitriolB,  whether 
in  aolotloik  or  erystslUned,  which  are  a  eonunon  resolt  of  the  alteration  of  eopper 
and  iron  pyritee  and  blende.  Both  the  eopper  and  iron  pyrites  passed  for  copper 
ores  among  the  older  mineri  from  the  Greeu  down,  and  tney  oocnr  mixed  together 
akxig  with  blende  in  most  mining  regions.  The  words  couperose  and  copperae  have 
been  eoppoaed  to  oome  from  the  latin  ei^roea.  Bat  emrum  gave  cuwre  to  the 
French,  and  it  ie  hardly  a  pocaibiiity  that  the  Latin  u  ahould  in  another  caae,  or 
erer,  have  become  changed  to  the  French  ou  instead  of  the  sharp  u ;  while  the  Oer- 
1 14  would  naturaUy  take  this  form. 
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tion  as  £ftr  as  it  was  ascertained ;  and  the  two  methods  have  had 
their  advocates  till  late  in  the  present  century.  Bnt,  at  the 
same  time,  the  necessity  of  single  names  was  recognized  by  most 
of  the  early  mineralogists ;  and  in  the  spirit  of  the  system  which 
had  made  its  appearance  among  the  Greeks  and  Bomans  ont  of 
the  genius  of  tne  Greek  language,  they  almost  uniformly  adopt- 
ed for  the  new  names  the  termination  tfe. 

Thus  we  have  from  Werner  the  names  Torberite,  Chalcolite, 
Qraphitei  Prehnite,  Witherite,  Boracite,  Augite,  Pistacitei  Finite, 
Aragonite,  Apatite,  Leucite,  Cyanite  (Kyanite) ;  and  from  other 
sources  in  the  same  centui^,  2ieolite,  Actinolite,  Tremolite,  Coc- 
colite,  Arendalite,  Baikalite,  Melanite,  Staurolite,  Lepidolite, 
Cryolite,  Chiastolite,  Collyrite,  Agalmatolite,  Sommite,  Moroxite, 
Pharmacolite,  Strontianite,  Delphinite,  Titanite,  Ceylanite,  Ga- 
dolinite,  Bubellite,  Sahlite,  Wemerite,  Scapolite,  Mellite,  eta 

The  termination  tne,  was  also  adopted  for  a  few  names,  as  Tour- 
maline, Olivine,  Mascagnine,  Serpentine;  and  an  in  Yesuvian; 
but  the  great  bulk  of  the  names  were  systematically  terminated 
in  ite. 

With  the  opening  of  the  present  century  (in  1801),  Haiiy  came 
forward  with  his  great  work  on  Crystaflography,  and  in  it  he 
brought  out  a  variety  of  new  names  that  defy  all  system,  having 
nothing  of  the  system  of  the  earlier  science,  and  no  substitute  of 
his  own.  Forgetting  that  the  unity  of  law  which  he  had  found 
in  nature  should  be  a  feature  of  scientific  language,  he  gave 
names  to  minerals  as  a  gardener  might  to  his  varieties  of  pinks 
and  roses,  introducing  thus  the  terminations — 

ane,  in  Cymophane ; 

OM,  in  Eudase,  Idocrase,  Anatase,  Dioptase; 

(Wte,  in  Pleonaste ; 

ogre,  in  Diallage ; 

€n«,  in  Disthene,  Sphene; 

gene,  in  Amphiffene ; 

ufe,  in  Staurotide ; 

ime,  in  Analcime ; 

cle^  in  Amphibole ; 

ome,  in  Amome,  Harmotome ;  » 

ose,  in  Ortnose ; 

ote,  in  Actinote,  Epidote ; 

yre,  inDipyre; 

ype,  in  Mesotype. 
And  the  true  mineralogical  termination  tfe  he  admitted  only  in 
the  few  following:   Axinite,  Meionite,  Pycnite,  Stilbite,  Gram< 
xnatite. 

Haiiy  had  oommanded  so  great  and  so  general  admiration 
by  his  brilliant  discoveries  in  crvstallo^phy,  and  by  the  bene- 
fits which  he  had  thus  conferrea  on  mineralogical  science,  that 
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his  names  with  their  innovations  were  for  the  most  part  imme- 
diately accepted  even  beyond  the  limits  of  France,  although  a 
naml>er  of  mem  were  substitutes  for  those  of  other  authors.^ 
Some  of  Werner's  names  were  among  the  rejected ;  and  a  break 
was  thus  occasioned  between  German  and  IVench  mineralogy, 
which  will  not  be  wholly  removed  until  the  rule  of  priority, 
properly  restricted,  shall  be  allowed  to  have  sway. 

Beudant  suooeeded  BAiiy,  and  had  the  same  want  of  system 
in  his  ideas  of  nomenclature.    Finding  occasion  to  name  vari- 

*  The  subttitutei  amone  the  above  names  in  the  Ist  edition  of  Hauj's  Ci78tal- 
log^raphy  (1801)  are  thefolbwing; 

Amphibole,  lor  EorMm^  of  last  centuiy  and  earlier. 

Orthoee,  for  Ftld^par, 

Pjiozene,  for  AugiU  of  Wemer,  lUid  VoUanite  of  Delam^therie.  [DelamStherie 
was  a  contemporarr  of  Haiiy  at  Paris,  the  author  in  1*792  of  an  edition  of  Monges's 
Mamtd  du  Minh'MOffiHe  (after  Bei^g^ann's  Seiagraphia) ;  in  1797,  of  an  ambitions 
apecalative  work  entitled  Thiorie  dt  la  Terrt,  the  first  two  Tolnmes  of  which  consia* 
ted  of  a  Treatise  on  Mineralogy ;  in  1811, 1818,  of  Legoru  dt  MifUraloffUt  in  2  toU., 
and  for  a  nnmber  of  years  principal  editor  of  the  JoumcU  de  Phytique.  He  gave 
offense  to  Haiiy  by  some  of  his  early  poblications.  Hatty's  mineral  jSndase  is  de- 
scribed in  fiill  by  belam^therie  in  the  J^fwmal  d$  Phynqui  for  1792  (some  years  in 
advance  of  Haiiy's  descciption  of  it,)  without  crediting  the  name  or  anything  else 
to  Haiiy :  but  five  years  later,  in  his  Theorie  de  la  Terre,  he  inserts  the  spedea  with 
fnll  credit  to  Haiiy.! 

Crmoi^iane,  for  Oht^iober^of  Werner. 

Idocrase,  for  Vstuvian  of  Werner. 

Pleonaste,  for  Ceylanite  of  Delam^therie. 

Disthene,  for  Kyanite  (Cyanite)  of  Werner. 

Anatase,  for  Octaksd/nU  of  de  Sanssore,  and  OitamiU  of  Dehundtherie. 

Sphene,  for  ^aniU  of  Elaproth. 

Nepheline,  for  Sommite  of  Delam^therieu 

Triphane»  for  SpodtaneniS  of  d'Andrada. 

Amphigen,  for  JJeueiU  of  Werner. 

Actuote,  for  AcHnolUe  of  Sjrwan,  and  ZUUrtkite  of  DeUun^therie. 

Epldote,  for  Thallite  of  Delam^therie,  D^pkinUs  of  de  Saossure,  and  ArtiUhiiU 
of  Karsten. 

Azinite,  for  TanolUe  of  Delamdtherie. 

Harmotome,  for  AndnolUe  of  Delam^therie. 

Orammatite,  for  Tremolite  of  Pinl 

Staurotide,  for  Slaurolite  of  Delam^therie,  and  Orenatite  of  de  Saussure. 
And,  later,  ParafUkinet  for  Scapolite  of  d'Andrada,  and  Rapidoliie  of  Abildgaard. 

Part  of  the  changes  were  made  with  good  reason.  But  ethers  were  w£>l]y  un- 
necessary. Hauy  was  opposed  to  names  from  localities,  and  hence  several  ex  the 
cfisplaoemeats.  ^e  objected  also  to  names  based  on  variable  characters,  and  char- 
acters not  confined  to  the  species.  Moreover,  as  his  pnpfl,  Lucas,  observes  (in  giv- 
ing reasons  for  reiecting  the  name  SeapcUie  and  substituting  Paranthinet'j  **]e  vice 
da  mot  UU,  qui  /applique  &  toates  les  pierres,  ne  ponvoient  plus  coovenir  k  oette 
substance  du  moment  ou  elle  seroit  reconnue  pour  une  es^dce.^  Haiiy's  own  namea 
are  remarkable,  in  general,  for  their  indefiniteness  of  signification,  which  makes 
them  etymologically  nearly  as  good  for  one  mineral  as  another,  and  very  bad  for 
almost  none ;  as  for  example,  IHaUaffe,  which  is  from  the  Greek  for  difference;  Anal' 
cime,  from  weaknue  in  Greek ;  Orthoee,  from  etraijfhA  in  Greek ;  Bpidoie^  from  in- 
create  in  Greek ;  ATuUaee,  from  ereeiion  in  Greek,  mterpreted  by  him  as  equivalent 
to  length;  Idoeraee,  from  leee  miegture  m  Greek,  etc  His  name  Pyroxene,  which 
he  defines  h^  on  itronffer  dam  U  dcmaUu  dufeu^  n  an  nofoituDate  ezoeptioa,  as 
often  remarked,  the  mineral  being  the  most  common  and  universal  oonstitnent  of 
igneous  rocks.  It  was  a  bad  substitute  for  Voleaniie  of  Delam^therie,  and  looks  as  if 
Hafiy's  adoption  of  it  might  have  been  prompted  by  repugnance  to  Dehundtiierie. 
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ous  mineral  speoiefl  which  till  then  had  only  chemical  names,  he 
adopted  Haiiy's  method  of  miscellaneous  terminations,  bat  in« 
dolged  in  it  with  less  taste  and  judgment,  and  with  little  knowl- 
edge of  the  rules  of  etymology.  In  his  work  we  find  the  termin- 
ation eee^  in  Apherese,  Aphanese,  Neoctese,  Acerdese,  Mimetese; 
f  M,  in  Leberkise,  Sperkise,  Harkise,  (only  Cterman  words  Galli- 
cized,) Melaconise,  Zinoonise,  Orocoise,  btibiconise,  TTraoonise ; 
4>9e,  in  Argyrose,  Argyrythrose,  Psaturose,  Aphthalose,  Bhoda- 
lose,  Siderose,  Elasmose,  Exanthalose,  Gyanose,  MelinoEie,  Diso- 
mose;  oae,  in  Neoptase,  Discrase;  une,  in  Ypoleime;  ek^  in  £zi- 
tele ;  while  names  ending  in  ine  are  greatly  multiplied. 

With  a  little  better  £iowledge  of  classical  rules  he  would 
not  have  retained  the  terminal  s  of  ^he  Greek  in  the  derivatiYe, 
and  thus  have  made  the  intolerable  names  above  which  end  in  oae 
and  esti  and  in  part  in  ise  (as  Siderose  from  oidiffgog^  Aphansse  from 
dgxxyifc,  Mdaoonise  from  fdlag^  bladc^  and  n6p^,  potoder) ;  |and  with 
more  of  the  spirit  of  system,  he  would  have  rejected  entirely  the 
plan  of  miscellaneous  terminations. 

In  Germany,  the  tendency  has  always  been  to  uniformity 
through  the  adoption  of  the  termination  t^e.  Breithaupt  has  been 
somewhat  lawless,  giving  the  science  his  Plinian,  Alumian,  Sar- 
dinian, Asbolan,  etc. ;  his  Castor  and  Pollux  (no  doubt  regarded 
as  a  good  joke,  though  in  our  view  a  joke  out  of  place) ;  his  Glau- 
codot,  Homichlin,  Orthoclase,  Loxoclase,  Xanthocon,  etc. ;  still, 
far  the  larger  part  of  his  numerous  names  are  rightly  tenmnated. 

In  view  of  the  above  and  other  considerations,  we  arrive  at 
the  following  conclusions : — 

1.  The  only  chance  for  uniformity  in  mineralogical  nomen- 
clature is  in  the  general  use  of  the  termination  tie, 

2.  This  termination  is  the  best  that  is  available,  because  of 
<1)  its  original  use.  and  signification,  (2)  its  early  origin,  (8)  its 
almost  universal  adoption  in  the  science. 

3.  If  any  other  termination  in  addition  is  to  be  used,  it  should 
be  so  only  under  system;  that  is,  it  should  be  made  characteristic 
of  a  particular  natural  group  of  species,  and  be  invariably  em- 
ployed for  the  names  in  that  group ;  and  its  use  should  not  be 
a  matter  of  choice  or  whim  with  describers  of  species. 

As  a  matter  of  fact,  ine  has  not  been  employed  for  any  par- 
ticular division  of  minerals,  or  with  reference  to  any  system, 
and  it  oo^ld  not  now  be  so  restrieted;  and,  this  being  tne  case,  it 
should  be  put  out  of  the  science  as  far  as  possible.    It  belongs 

S  adoption  and  long  usage  to  chemistry,  and  should  be  lefk  to 
It  scienca 

4.  In  order  that  die  acquired  uniformity  may  be  attained, 
changes  should  be  made  in  existing  names,  when  it  can  be  done 
without  great  inconvenience. 
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Names  like  Quartz^  Oameij  Qypsum^  Bealgar^  Orpimeni^  with 
the  Dames  of  the  metals  and  gems,  which  are  part  of  general  lit* 
eratore,  most  remain  unaltered.  Mica  and  FMspar,  equally  old 
with  Quartz,  have  become  the  names  oi  groups  of  minerals,  and 
are  no  longer  applied  to  particular  species. 

Flitar  was  written  Fluorite  last  century  by  Napione.  Blende, 
although  one  of  the  number  that  might  be  allowed  to  stand 
among  the  exceptions,  has  already  given  place  with  some  miners 
alogists  to  Sphalerite^  a  name  proposed  by  Haidinger  (because 
blende  was  applied  also  to  other  species)  in  1846,  and  signifying 
decq^tion,  like  Blende.  Galena  was  written  Oalmiie  by  yon  Ko- 
bell  some  years  since.  Orthoclase,  Loxoclase,  Oligodase  mi^ht 
be  rightly  lengthened  to  OrikodtmU^  etc  But  the  termination 
dose  (from  the  Greek  for  frackire)  is  peculiar  to  names  of  min- 
Qfala,  and  the  abbreviated  form  in  use  may  be  allowed  to  stand 
for  species  of  the  Feldspar  group.  It  seems  better  that  it  be 
avoided  elsewhere.  Th€»e  remarks  on  special  cases  might  be 
farther  extended ;  but  it  is  unnecessary  as  I  shall  soon  present 
my  views  more  folly  in  another  place. 

There  are  of  course  objections  to  all  such  change.  But  the  num- 
ber  of  names  requiring  it  are  comparatively  few ;  and  hardly  any 
of  them  are  over  sixty  years  old— a  short  time  compared  with 
the  future  of  the  science.  Mineralogy  is  yet  in  its  formative 
period ;  it  is  &r  from  being  so  stiffened  with  age  as  not  to  admit 
of  progress  in  the  direction  contemplated. 

It  has  become  very  desirable  that  the  nomenclature  of  rocks 
should  have  some  point  of  difference  from  that  of  minerals. 
Nam^s,  like  Diorite,  l)olerite,  Eurite^  Porphyrite,  Andesite,  Ton- 
alitei  Fhonolite,  Leptynite,  Domite,  Dunite,  Amphibolite,  Pyrox* 
«iite,  Pegmatite,  Mvperite,  Itacolumite,  Spilite,  I>itro)[te,  Sanidin- 
ite,  Phthanite,  Nephelinite,  Miascite,  Itabirite,  Aphanitk  are  fisust 
multiplying,  and  have  nothing  in  them  to  indicate  whetner  they 
are  to  be  looked  for  or  not  in  a  work  on  mineralogy.  It  is, 
therefore,  here  sug^ted,  as  an  easy  method  of  giving  the  names 
di  rocks  a  distinctive  feature,  to  substitute  for  t  in  the  flnal  ik 
the  letters.  Thus  Diorite,  Eurite,  Tonalite,  eta  would  become 
Dioryte,  lluryte^  Tonalyte,  etc.  The  y  is  already  in  the  name 
J)rachyte.  The  change  would  not  be  necessary  m  the  familiar 
aames  Granite  and  Syenite.  In  the  German  language  the  termi- 
nal syllable  Utej  when  from  the  Greek  Mog,  is  written  lith,  as  in 
Phonoliih ;  but  it  would  be  no  disadvantage  to  the  language,  or 
to  its  sciencoy  if  the  A  should  be  left  off  here  as  elsewhere,  and 
the  vfe  (or  yt  in  German)  be  accepted  as  simply  a  termination  in 
obedience  to  system. 

In  another  paper  I  propose  to  discuss  the  bearing  and  limita- 
tions of  the  law  of  priority  in  mineralogical  nomenclature. 
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Art.  XV. — Obeervationa  and  Eameriments  en  Kving  Organisms  in 
heated  water;  by  Jeffbibs  Wyman,  M.D.,  Hersey  Professor 
of  Anatomy  in  Harvard  College. 

In  a  former  number  of  this  Journal  (vol.  xxxiv,  July,  1862), 
an  account  was  ^ven  of  some  experiments  on  the  formation  of 
Infosoria  in  boiled  solutions  of  organic  matter,  the  result  of 
which  was,  that  such  solutions,  exposed  only  to  air  which  had 
passed  through  iron  tubes  heated  to  a  redness,  became  the  seat 
of  infusorial  life.  The  same  result  foUowed  when  similar  so- 
lutions were  enclosed  in  hermeticalljr  sealed  flasks,  and  sub- 
sequently exposed  to  the  action  of  boiling  water.  In  a  few  in- 
stances Infusoria  appeared  when  the  temperature  was  raised 
above  212^  F.  All  living  beings  found  under  the  above  cir- 
cumstances have  been  attributed  either,  Ist,  to  organisms  or  the 
germs  of  them,  supposed  to  be  contained  in  the  fluid  experi- 
mented with,  or  the  air  included  in  the  flasks ;  or  2d,  to  the 
direct  transformation  of  organic  matter  into  new  living  beings, 
independently  of  any  germs  or  living  organisms  whatever;  or 
in  other  words  to  '^  spontaneous  generation." 

Abundant  proof  has  been  brought  forward  to  show  that  the 
spores  or  germs  of  infusoria  exist  in  the  air  in  quantitfes  amply 
sufficient  to  account  for  the  presence  of  living  organisms  in  solu- 
tions freely  exposed. 

There  can  therefore  be  no  certainty  of  the  existence  of  spon- 
taneous generation  in  a  given  solution,  until  it  can  be  shown, 
that  this  has  been  freed  of  all  living  organisms  which  it  con- 
tained at  the  beginning  of  the  experiment,  and  kept  free  of  all 
such  from  without  during  the  progress  of  it.  On  the  other  band, 
this  kind  of  generation  oecomes  probable,  whenever  it  is  made 
certain  that  Infusoria  do  appear  in  solutions,  in  which  the  con- 
ditions just  mentioned  have  been  complied  with. 

We  say  probable,  because  their  appearance  under  such  dr- 
cumstances  would  not  amount  to  a  proo£  The  absolute  proof  of 
spontaneous  generation  must  come  from  the  formation  of  living 
organisms  out  of  inorganic  matter.  If  infusoria  are  generated  in 
solutions  of  organic  matter,  independently  of  spores  or  germs, 
the  question  may  be  &irly  raised  whether  we  do  not  begin  the 
experiment  with  materials  in  which  life  already  exists,  even 
though  this  material  is  not  in  the  form  of  distinct  organisms. 

The  issue  between  the  advocates  and  the  opponents  of  this 
doctrine,  clearly  turns  on  the  extent  to  which  it  can  be  proved 
that  living  beings  resist  the  action  of  water  at  a  high  temper- 
ature, or  on  what  Pouchet  calls  "  vital  resistance,"  for  in  nearly 
all  the  observations  hitherto  made,  heated  water  has  been  the 
a^ent  for  the  destruction  of  infusorial  life  preliminary  to  tiie  be- 
ginning of  an  experiment. 
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The  observations  and  experiments  contained  in  this  commu- 
nication, have  not  been  brought  together  either  for  sustaining  or 
refuting  the  doctrine  just  referred  to,  but  partly  with  the  view 
of  testing  the  accuracy  of  the  experiments  formerly'  made,  and 
chiefly  for  the  purpose  of  determining  how  far  the  life  of  certain 
kinds  of  low  organisims  is  either  sustained  or  destroyed  in 
water  which  has  been  raised  to  a  high  temperature,  a  result 
which  must  be  reached  before  spontaneous  generation  can  be 
either  asserted  or  denied.  The  evidence  which  will  be  adduced 
is  derived  from  the  following  sources : 

1st,  from  the  phenomena  of  hot  springs; 

2d,  from  the  appearance  or  non-appearance  of  Infusoria  in  so- 
lutions boiled  for  different  periods  of  time,  and  exposed  only  to 
pure  air  ; 

8d,  from  the  observed  action  of  heat  on  the  living  organisms 
which  the  solution  experimented  with,  was  known  to  contain. 

Section  I.  Thermal  Springs, — ^The  study  of  organisms  living 
in  thermal  waters  is  of  great  importance  in  connection  with  the 
investigation  of  the  limit  of  vital  resistance.  Having  become 
adapted,  through  a  long  series  of  years,  to  their  surroundings, 
such  organisms  may  be  supposed  to  live  under  circumstances 
the  most  favorable  possible,  for  sustaining  life  at  a  high  temper- 
ature. It  is  a  well  known  physiological  fact  that  living  beings 
may  be  slowly  transferred  to  new  and  widely  different  conditions 
without  injury ;  but  if  the  same  change  is  suddenly  made  they 
perish.  In  the  experiments  made  in  our  laboratories,  the  change 
of  conditions  is  relatively  violent  and  therefore  liable  to  destroy 
life  by  its  suddeness,  when  otherwise  it  might  possibly  have 
been  sustained.  In  the  thermal  waters  therefore  which  give  us 
a  range  of  temperature  as  high  as  212°  F.,  we  are  more  likely 
to  find  the  highest  degree  of  heat  consistent  with  the  main- 
tenance of  life  than  in  our  flasks.  The  following  accounts  from 
different  observers  have  been  selected  as  giving  the  highest  tem- 
perature at  which  life  has  been  noticed  in  hot  springs.  It  must 
not  be  overlooked,  however,  that  these  have  been  thus  far  very 
imperfectly  studied,,  especially  with  regard  to  the  lowest  organ- 
isms, and  that  we  are  by  no  means  sure  that  the  extreme  limit 
of  endurance  in  them  has  been  ascertained. 

Hot  Springs  of  Luzon. — These  springs  were  examined  by  Son- 
nerat*  and  his  account  of  them  is  often  quoted  as  evidence  that 
they  are  inhabited  by  fishes  and  plants  at  a  temperature  of  187^ 
F.f  This  assertion  is  not  sustained  by  those  who  have  visited 
them  since  Sonnerat.  Dr.  Abel  who  accomoanied  Lord  Amherst 
in  his  mission  to  China  examined  them,  and  '^  saw  no  fish,  but  a 

♦  Journal  de  Phyaique,  Avril,  1774,  t.  iii,  p.  266. 
f  Spallanzani  OpoBColi,  Milano,  1826,  p.  69. 

Am.  Jour.  Sci.— Second  Series,  Vol.  XLIV,  No.  131.— Sept.,  1867. 
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small  snake  and  a  frog  which  were  not  only  dead  but  boiled"* 
Marion  de  Proc^,  who  has  examined  the  same  springs  with  care 
states  that  the  waters  where  the  fish  were  actually  found  did  not 
exceed  86^  C.  (or  96'8°  R)*  Prof.  James  D.  Dana,  one  of  the 
naturalists  of  the  U.  S.  Exploring  Expedition  also  visited  them; 
he  makes  no  mention  of  animal  life,  but  gives  the  important 
observation  *^  that  the  stones  were  covered  with  a  white  incrust- 
ation which  appears  to  be  silicoeus,  and  a  species  of  feathery 
vegetation  occurs  also  upon  those  bordering  the  streamlets  where 
the  temperature  is  160°  F.,  and  presenting  various  shades  of 
green  and  white.f " 

Hot  springs  oftfie  Ouachita. — ^These  are  situated  in  Hot-spring 
Co.,  Arkansas,  and  the  four  hottest  are  stated  by  Major  Long  to 
have  the  temperature  of  132°,  140°,  148°  and  150°  F.,  respec- 
tively. He  says  **  not  only  Confervae  and  other  vegetables  grow 
in  and  about  the  hottest  of  them,  but  great  numbers  of  little 
insects  are  constantly  seen  about  the  bottoms  and  sides."  "A 
small  bivalve  testaceous  animal  adheres  to  the  plants  and  lives 
in  such  a  high  temperature.":}: 

Hot  springs  of  Sorujkund, — ^Dr.  Joseph  D.  Hooker  found  in 
these  springs  Conferixe  which  Berkeley  referred  to  the  genus  Lep- 
toihrix  ^*  growing  on  the  margins  of  the  tanks  and  in  the  hottest 
water;  the  brown  is  the  best  salamander,  and  forms  a  belt  in 
deeper  water  than  the  green ;  both  appear  in  luxuriant  strata, 
wherever  the  temperature  has  cooled  down  to  168°  F.,  and  as  low 
as90°."§ 

The  hot  springs  of  Pugha^  in  Thibet  reach  the  temperature  of 
174°  F.,  and  Oonfervm  and  OsdUatoricB  were  found  growing  in 
them  by  Capt.  Strachey.|| 

Hot  springs  of  Mariara  and  La  Trinchera. — Humboldt  has 
given  the  result  of  his  own  carefully  made  observations  on  the 
thermal  waters  of  South  America,  among  the  most  remarkable 
of  which  are  those  of  Mariara  and  La  Trinchera,  and  of  these 
the  latter  is  the  hottest.  Of  La  Trinchera  he  says,  *'  We  were 
surprised  at  the  luxuriant  vegetation  that  surrounds  the  basin ; 
Mimosas  with  slender  pinnate  leaves,  Glusias  and  fig  trees  have 
pushed  their  roots  into  the  bottom  of  a  pool,  the  temperature  of 
which  was  85°  0.  (185°  F.),  and  the  oranches  of  these  trees 
extend  over  the  surface  of  the  water  at  two  or  three  inches  dis- 
tant." "  An  Arum  with  a  woody  stem,  and  with  large  sagittate 
leaves,  rose  in  the  very  middle  of  the  pool,  the  temperature  of 
which  was  70°  C.  (158°  F.)    Plants  of  the  same  species  vege- 

*  Edwards,  iDfluence  of  Physical  Agents  on  Life.    Translated  by  Dr.  Hodgkin 
and  Dr.  Fisher.    London,  1832,  p.  466. 
f  Geology  of  the  U.  S.  Exploring  Expedition,  p.  548. 
^  Long's  Expedition  to  the  Rocky  Mountains,  vol.  ii,  p.  291.    Philadelphia,  1822. 

Himilaya  Journals,  vol.  i,  p.  27.    London,  1864. 

Ibid,  vol.  ii,  p.  879. 
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tate  in  other  parts  of  those  mountains  at  the  brink  of  torrents, 
the  temperature  of  which  is  not  18^  C.  (644°  F.)* 

Hot  springs  of  CaMfomia, — I  am  indebted  to  Dr.  William  H. 
Brewer,  Botanist  to  the  Geological  Survey  of  California,  and  to 
Mr.  WUliam  T.  Brigham  of  Boston  for  the  information  which 
follows,  in  relation  to  the  thermal  waters  of  this  state  which 
they  have  personallv  examined.  Dr.  Brewer's  observations  as 
will  be  seen  by  the  following  extract  from  his  letter  to  me,  show 
the  existence  of  plants  in  water  of  a  considerably  higher  tem- 
perature than  even  that  of  La  Trinchera.  He  says,  "  the  place 
where  the  greatest  ten^erature  was  noticed,  in  which  plants  oc- 
cur is  the  Geysers,  in  Lake  (formerly  Sonoma)  county  about  sev- 
enty-five miles  north  of  San  Francisco.  Vegetable  forms  flour- 
ished in  these  waters  at  various  temperatures  up  to  93°  C, 
(199-6°  F.,)  but  were  most  abundant  m  waters  of  the  temper- 
atures of  62°  to  55°  C.  (125°-181<^  F.)" 

"  At  the  higher  temperature  they  were  not  abundant  and  ex- 
isted as  grains  like  Nostoc  or  Protococcus,  intensely  green  and 
rather  dark.  They  were  observed  in  several  cases  where  the 
water  was  above  90°  C,  but  were  more  common  in  the  streams, 
as  the  water  cooled,  and  formed  large  slimy  masses.  Much  of 
these  were  in  long  slender  filaments  like  Confervas.'^f 

"  The  temperatures  given  here  were  carefully  observed  with  a 
standard  centigrade  thermometer,  with  a  naked  elongated  bulb.'* 

Mr.  Brigham  visited  the  same  springs  and  made  a  collection 
of  some  of  the  Gonfervoid  plants  growing  in  them.  In  regard 
to  animal  life  he  says,  *' although  I  looked  with  great  care  I 
could  find  no  living  animals  in  the  water,  but  boiled  insects  were 
rather  common.  These  were  not  fair  cases,  as  the  waters  were 
so  strongly  impregnated  with  sulphur  and  acid  that  these  alone 
might  account  for  the  absence  of  animal  life.  On  the  bank 
where  the  temperature  ranged  from  197°  to  207°  F.,  spiders  were 
abundant  and  seemed  to  feel  no  inconvenience  from  the  heat. 
I  saw  several  feeding  on  the  bodies  of  insects  boiled  by  the  wa- 
ter. The  spiders  were  seen  even  standing  on  the  water  which 
was  176^  F. ;  their  bodies  were  not  immersed  and  the  hairs  on 
the  legs  might,  as  is  often  the  case,  repel  the  water." 

Ebtmrings  of  Iceland. — "  Mr,  Flourens  exhibited  to  the  Acad- 
emy, CfonfervaB  collected  in  Iceland  by  M.  Descloizeaux  who 
found  them  growing  in  the  Grof  at  a  temperature  of  98°  0.,  or 
208°F."t 

Many  other  account6§  of  living  organisms  in  thermal  waters 

*  Personal  KarratiTa,  Bohn's  edition,  London,  1862,  vol.  ii,  p.  88. 

f  Since  the  above  was  written.  Prof.  Dana  and  Dr.  Brewer  have  pubVmhed  in  thia 
Journal,  1866,  vol.  xli,  p.  889,  various  observations  and  remarks  in  relation  to  life  in 
hot  springs  and  In  high  temperatures. 

1  Comptes  Bendus  de  VAcademie  des  Sciences,  xziii,  1 846.  p.  984. 

g  See  £!dwards,  Influence  of  Physical  Agents  on  Life,  London,  1882,  p.  407. 
Carpenter,  Gen.  and  Comp.  Physiology,  Philadelphia,  1861,  pp.  67  and  70. 
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might  be  given,  but  they  relate  mostly  to  a  temperature  lower 
than  that  of  those  already  mentioned.  Our  object  has  been  to 
bring  together  only  the  hottest,  and  with  regard  to  which  the 
evidence  is  trustworthy. 

The  statements  we  have  quoted  give  satisfactory  proof  that 
diflferent  kinds  of  plants  may  live  in  water  of  various  temper- 
atures, as  high  as  168°  F.,  as  observed  by  Dr.  Hooker  in  Sor- 
ujkund,  174°  as  observed  by  Capt.  Strachey  in  Thibet,  185°  as 
observed  by  Humboldt  in  La  Trinchera,  199°  as  observed  by 
Dr.  Brewer  in  California,  and  208°  as  observed  by  Descloizeaux 
in  Iceland.  The  lowest  forms  only  are  found  in  the  hottest 
waters. 

With  regard  to  animals  the  testimony  is  much  less  complete. 
The  highest  temperature  at  which  they  have  been  found,  in  so 
far  as  we  have  seen  anj  evidence  was,  as  stated  by  Major  Long, 
150°  F.,  in  the  hot  spnngs  of  the  Ouachita  where  he  found  "  bi- 
valve testaceous  animals  "and  insects.  In  the  instance  men- 
tioned by  Mr.  Brigham,  although  the  spiders  were  in  air  the 
temperature  of  which  was  from  197°  to  207°  F.,  it  is  doubtful 
whether  their  bodies  were  as  hot.  They  are  air-breathing  ani- 
mals, but  it  is  not  unlikely  that  the  heat  of  their  bodies  is  kept 
down  as  in  others  whose  breathing  is  aerial  by  the  evaporation 
from  their  respiratory  and  other  surfaces.  Otherwise  it  does  not 
appear  how  the  albuminous  matter  in  their  fluids  is  kept  from 
coagulation.  When  walking  on  the  sur&ce  of  the  water  it  is 
most  probable,  as  Mr.  Brigham  suggests,  that  their  feet  are  not 
immersed,  but  that  these,  as  in  Hydrometro,  repel  the  water ;  the 
insects  therefore  might  be  wholly  surrounded  by  air,  in  which 
ease  the  temperature  would  be  lower  than  that  of  the  water.  If 
a  thermometer  be  held  a  short  distance,  not  exceeding  a  half-inch, 
from  the  surface  of  boiling  water,  the  temperature  indicated  will 
be  many  degrees  below  the  boiling  point.  A  marked  difference 
exists  even  when  the  bulb  and  water  nearly  touch. 

To  show  the  importance  of  great  accuracy  in  determining  the 
temperature  at  the  precise  spot  where  the  organisms  are  found 
we  will  cite  the  following  statement,  where  a  very  erroneous 
result  would  have  been  obtained  if  the  temperature  of  the  sur- 
face-water had  been  taken  as  representing  that  of  the  whole 
mass.  Tripier  in  hia  account  of  the  baths  of  Hamman-mes- 
Koutin,  in  Algeria,  saw  fishes  in  water  the  surface  of  which  had 
a  temperature  of  56°  G.  (132°  F.),  but  in  the  lower  layers  from 
which  the  fishes  did  not  rise,  the  thermometer  indicated  only 
40°  C.  (104°  F.)  It  is  to  be  feared  that  this  possible  difference 
of  temperature  has  not  always  been  kept  in  view,  by  those  who 
have  reported  the  existence  of  animals  m  water  of  a  high  degree 
of  heat. 
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Dr.  Carpenter  in  his  General  and  Comparative  Physiology 
mentions  several  instances  of  animals  living  in  a  high  temper- 
ature and  also  states,  that  "  at  the  island  of  New  Amsteraam 
there  is  a  mud  spring,  which,  though  hotter  than  boiling  water, 
gives  birth  to  a  species  of  Liverwort."*  It  is  presumed  that  this 
is  the  island  of  the  same  name  referred  to  oy  Humboldt,  but 
he  only  states  that  the  springs  in  question  were  much  hotter 
than  those  of  the  Mariara,  which  last  were  from  132°  to  185° 
F.f  It  has  also  been  asserted  that  Humboldt  saw  living  fishes 
thrown  out  from  the  crater  of  Chimborazo  at  210°  P.,  and  that 
they  have  been  discharged  at  a  higher  temperature  from  the 
Geysers  of  Iceland.^  In  the  first  instance  it  was  at  Cotopaxi 
and  not  Chimborazo,  that  Humboldt  made  his  observations.  A 
species  called  prefvadillas  by  the  natives  {Pimelodus  cyclopum) 
is  expelled  from  time  to  time  from  the  crater,  or  clefts  in  the 
sides  of  it,  in  immense  numbers ;  but  he  expressly  states  that 
the  water  expelled  at  the  same  time  is  not  hot  but  cold  and  that 
the  fishes  are  not  so  disfigured  as  to  indicate  that  they  had  been 
exposed  to  a  high  temperature.§  We  have  not  been  able  to 
find  authority  for  the  statement  with  regard  to  the  Geysers. 

Section  II.  Eocperiments  with  boiled  solutions  of  organic  mai- 
ler in  seaUd  flasks. — These  experiments,  which  are  divided  into 
two  series,  were  made  for  the  purpose  of  ascertaining  to  what  ex- 
tent certain  kinds  of  organic  solutions  became  the  seat  of  infu- 
sorial life,  notwithstanding  a  more  or  less  prolonged  exposure  to 
boiling  water,  and  the  precautions  taken  to  exclude  the  entrance 
of  infusoria  from  without.  They  are  in  part  repititions  of  some 
of  those  formerly  described,  the  results  of  which  they  fully  con- 
firm. Great  pains  have  been  taken  to  ensure  accuracy  in  con- 
ducting, as  well  as  in  observing  and  recording  them.|| 

*  Oeo.  and  Comp.  PhysioL,  8d  edition,  Philadelphia,  1861,  pp.  67  and  10. 

f  Humboldt's  Personal  Narrative,  London,  1852,  voL  ii,  p.  24. 

X  Bibliothdqne  UniTerselle  de  Oeneye,  tome  zx,  p.  204,  1889] 

I  Homboldt,  Recueil  d'ObserTationa  de  Zoologie  et  d'Anatomie  Compar^e,  4to. 
Paris,  1811,  p.  21. 

I  M.  Milne  Edwards  in  referring  to  the  former  series  of  experiments  reported 
by  the  writer  of  this  article  and  to  others  similar  to  them,  questions  their  accuracy, 
since  they  do  not  agree  with  those  of  M.  Pasteur,  and  thinks  the  difference  in  the 
results  depended  upon  a  defective  mode  of  conducting  the  experiments.  The  pro- 
cess employed  in  some  of  them  was  identical  with  that  employed  by  M.  Pasteur 
himself,  and  in  others,  with  that  made  use  of  by  M.  Milne  Edwards  in  his  one  exper- 
iment (see  his  Lefona  sur  la  PhyaiologU  et  VAnatomie  Oomparh,  t.  viii,  pp.  260, 
269.)  When  flasks,  holding  organic  fluids  and  air,  are  hermetically  sealed  and 
boiled  for  firom  fifteen  minutes  to  three  or  four  hours,  and  infusoria  make  their  ap> 
pearance  nevertheless,  the  experiment  cannot  be  aillcd  a  faulty  one,  so  long  as  only 
these  results  are  claimed.  The  recent  experiments  of  Dr.  G.  W.  Child  of  Oxfora, 
£ogland,  Mid  those  reported  in  this  communication  are  a  sufficient  answer  to  the 
criticisms  of  M.  Edwards.  The  experiment  of  Pouchet  recorded  in  his  Nauoeltes 
BxperimcB^,  Paris,  1864,  p.  224,  is  conclusive  as  to  possibility  of  Infusoria  appearing 
m  boiled  aolotions  exposed  to  pare  air. 
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Series  A.  The  flasks  used  in  this  series  had  a  capacity  of 
about  800  c.  c.  and  had  %  long  and  slender  neck ;  this  was  drawn 
outy  about  an  inch  from  the  end  to  a  size  which  could  easily  be 
melted  in  a  flame  and  in  some  instances  the  stem  of  a  clay  pipe, 
with  a  calibre  of  0*08  inch,  and  in  others,  a  copper  tube  018 
inch  in  diameter  and  filled  with  fine  wires,  was  cemented  into 
the  mouth.  The  fluid  in  the  flasks  was  boiled  and  thus  the  con- 
tained air  expelled  and  replaced  by  steam.  After  the  boiling 
had  been  continued  sufficiently  long,  the  whole  was  then  allowed 
to  cool  slowly,  the  air  to  reenter  through  the  tube,  which  last 
was  kept  meanwhile  at  a  red  heat.  After  the  flask  was  cold  it 
was  hermetically  sealed,  the  heat  of  the  tube  being  carefully 
kept  up  until  this  was  accomplished.  Thus  a  boiled  organic 
solution  was  obtained,  in  contact  only  with  air  which  had  been 
purified  by  heat. 

Mcp.  I. — The  contents  of  the  flask  were  a  few  grains  of  meat 
and  sugar,  and  20  c.  c.  of  water  boiled  25  minutes.  An  infuso- 
rial film  was  formed  on  the  5th  day ;  the  flask  was  opened  on 
the  81st.    Vibrios  were  found  in  large  numbers. 

EScp.  n. — 50  c.  c.  of  beef-juice  and  water  were  boiled  twenty 
minutes.  On  the  4th  day  a  thick  infusorial  film  was  formed 
over  the  whole  surfiwe  of  the  fluid ;  the  flask  was  opened  on  the 
6th  day  and  found  to  contain  Vibrios  and  Bacteriums. 

JEJxp.  III. — The  flask  contained  a  small  piece  of  beef  weighing 
about  three  grammes,  and  60  c.  c.  of  water,  which  were  boiled 
80  minutes.  An  infusorial  film  was  formed  on  the  8d  day, 
which  sank  to  the  bottom  and  was  afterwards  replaced  by 
another. 

The  flask  was  opened  on  the  27th  day ;  the  contents  had  a 
nauseous  odor  but  were  not  putrid.  The  muscular  fasciculi  had 
fallen  to  pieces  and  the  fluid  had  become  slimy  and  viscid. 
Immense  numbers  of  Monads  filled  the  solution.  Some  feathery- 
crystals  were  noticed,  but  the  most  striking  circumstance  in  this 
as  well  as  in  some  other  instances  in  wluch  muscle  was  used, 
was  the  £atty  degeneration  of  the  fibres  which  had  taken  place 
subsequently  to  the  boiling.  The  fibres  were  found  in  many 
stages  of  change,  some  of  them  having  their  contents  finely 
granular,  strisB  still  seen,  while  others  were  filled  with  oil-glob- 
ules, and  had  no  traces  of  striae  left.  One  specimen  was  exam- 
ined by  Dr.  Calvin  Ellis  who  was  unable  to  recognize  any  dif- 
ference between  the  appearances  which  it  presented  and  those 
of  ordinary  fatty  degeneration  of  the  muscles. 

JEJrp.  IV . — The  flask  contained  very  thin  wheat  paste  mixed 
with  saliva  and  water ;  the  boiling  was  continued  25  minutes. 
No  film  was  noticed  until  the  80th  day,  the  flask  was  opened  on 
the  68th  day,  and  the  fluid  found  filled  with  Monads. 
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Exp.  y. — A  few  grains  each  of  meat  and  sugar  in  20  a  c.  of 
water  were  boiled  26  minutes.  An  infusorial  film  appeared  on 
the  4th  day.  The  flask  was  opened  on  the  60th  day  by  Prof. 
Henry  James  Clarke  by  whom  the  accompanying  figures  were 
carefully  drawn  from  nature. 

Fig.  1.  Vibrto  baccillusj  enlarged  two  thousand  diameters; 
these  are  very  numerous  and  move  2 

quickly ;  the  joints  appear  to  be  uni-  \  r^ 

ted  by  a  gelatinous  substance  which  r^  V^V 

is  quite  transparent  and  move  on  each       ^^     \  ifiNi  ^v^^W 
other  by  a  series  of  flexions  and  ex-  1     \\     ^^1       \  w^ 

tensions ;  the  number  of  segments  is    >^    ^  >^J 

variable.  jl 

Fig.  2.  bacterium;    enlarged   four  3--..\  U,..----p       ^^^^ 
thousand  diameters.    Prof.  Clarke  has  \  ^""^{'^  /^^ 

given  especial  attention  to  these  bod-  ^^S)  (f^j 

ies,  and  has  shown  that  they  are  some-  r'^^/^ir^^^^^^^^* 

what  more  complex  than  generally    ^  A     (f^^^^^^  § 
supposed.      They  consist  of  a  dark     %flx^ 

colored  oval  nucleus,  around  which  is  5 ^^     V>X  j 

a  transparent  space,  and  around  this         ^       0     id 
a  gelatmous  envelope  of  extreme  deli-  ^ 

cacy.    They  are  sometimes  seen  single  but  generally  double; 
more  than  two  are  rarely  united  togeuier. 

Fig.  3.  A  linear  series  of  globules  enlarged  five  hundred 
diameters ;  these  have  the  power  of  locomotion. 

Fig.  4,  Excessively  faint  and  colorless  bodies  of  great  del- 
icacy, and  changing  their  form  under  the  slightest  pressure. 
They  closely  resemble  the  substance  described  by  Virohow  as 
myetine  which  not  only  forms  the  medullary  sheath  of  the  nerves, 
but  is  also  found  abundantly  elsewhere.  He  says  "  there  scarce- 
ly exists  a  tissue  rich  in  cells  in  which  this  suostance  does  not 
exist  in  large  quantities."*  ^ 

Fig.  5.  This  figure,  also  drawn  by  Prof  Clarke,  represents  an 
organism  commonly  seen  in  nearly  all  of  the  experiments.  It 
is  enlarged  thirty-five  hundred  diameters. 

Fig.  6,  represents  the  form  of  the  bodies  we  have  called 
Monads,  and  each  has  a  ciliated  appendage  and  is  locomotive. 

Series  B. — The  flasks  in  which  the  experiments  described 
below  were  made,  all  had  the  same  capacity,  viz.  about  70  c.  c, 
and  the  quantity  of  solution  used  in  each  was  from  5  to  8  c.  c. 
After  the  fluid  to  be  experimented  with  had  been  introduced 
they  were  sealed  at  the  temperature  of  the  room,  placed  in  a 
covered  vessel  containing  water,  and  the  whole  heated  to  212*^ 
F.,  and  boiled  for  various  periods. 

This  method  corresponds  substantially  with  that  of  the  Need- 

*  Oellalar  Pathology,  translated  bj  Dr.  Chance,  p.  284.    London,  1860. 
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ham  and  Spallanzanni.  It  is  in  all  respects  more  simple  and 
easier  than-  that  in  which  the  apparatus  is  yComplicated  with  a 
heated  tube.  This  last  beyond  a  question  destroys  all  organ- 
isms contained  in  the  air  which  enter  the  flask  through  it,  but  is 
without  effect  on  such  as  ma^  be  contained  in  the  solution,  or 
adhere  to  the  inner  surface  of  the  glass.  These  come  in  contact 
only  with  boiling  water  or  steam,  and  unless  destroyed  by  one 
or  the  other  of  these,  would  be  sufficient  to  vitiate  any  exper- 
iment, however  careful  the  adjustment  and  heating,  of  the  tube 
may  have  been.  We  therefore  believe  that  the  tube  is  an  unne- 
cessary and  useless  complication  of  the  apparatus. 

Exp.  VI. — Six  flasks  prepared  as  above,  and  containing  from 
5  to  8  c.  c.  of  beef  juice  and  water  were  boiled  80  minutes.  The 
albuminous  matter  was  coagulated,  but  the  fluid  portion  became 
perfectly  transparent.  The  contents  became  turbid  and  an  infu- 
sorial film  was  formed  in  four  of  the  flasks  on  the  7th  day,  and 
a  few  days  afterwards  in  the  others. 

Exp.  V II. — Six  flasks,  each  containing  about  1  gram  of  beef 
and  5  c.  c.  of  water  were  boiled  30  minutes.  An  infusorial  film 
was  formed  on  the  surface  of  all  of  them  on  or  before  the  7th  day. 

Exp.  Vni. — A  single  flask  containing  a  few  grains  of  finely 
ground  bean  flour  and  5  c.  c.  of  water  was  boiled  48  minutes. 
The  mixture  became  filled  with  Vibrios  on  the  Ith  day. 

Exp.  IX. — Six  flasks  containing  beef  juice  and  water  were 
boiled  80  minutes.  A  thick  infusorial  film  waa  formed  in  all  of 
them  on  or  before  the  7th  day. 

Eocp.  'X. — Six  flasks  containing  each  a  few  milligrams  of  beef 
and  5  c.  c.  of  water  were  boiled  80  minutes.  An  infusorial  film 
was  formed  on  all  on  or  before  the  17th  day. 

In  the  preceding  experiments  of  this  series,  the  boiling  was 
continued  thirty  minutes  in  four,  and  forty-eight  in  the  fifth. 
The  following  experiments  were  made  for  the  purpose  of  ascer- 
taining whether  prolonged  boiling  would  be  attended  with  a  dif- 
ferent result. 

Exp.  XI. — Five  flasks,  each  containing  a  few  grains  of  beef, 
and  about  5  c.  c.  of  water  were  prepared  as  in  the  preceding  ex- 
periments ;  one  was  boiled  82  minutes,  one  50  minutes,  and  the 
other  three  1  hour  and  20  minutes  each. 

An  infusorial  film  formed  in  the  first  on  the  2d  day,  in  the 
second  on  the  6th  day,  in  one  of  those  boiled  1  hour  and  20 
minutes  on  the  8th,  and  in  the  others  on  the  10th.  All  were  ex- 
amined and  found  to  contain  Vibrios  and  Bacieriums;  and  in  ad- 
dition the  first  and  second  contained  the  "  myeloid  substance" 
already  described,  fig  4.  Those  which  were  boiled  longest  were 
the  latest  in  developing  infusoria ;  but  of  those  boiled  1  hour 
and  20  minutes,  they  appeared  two  days  later  than  in  the  other. 

JSqj.  Xn. — Twenty-four  flasks  each  containing  about  5  c.  c. 
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of  beef  juice  were  divided  into  six  series  of  four  each,  and  boiled 
for  different  periods  as  indicated  in  the  following  table ;  this 
table  also  gives  the  day  of  the  appearance  of  the  infusoria  in 
each  of  the  flasks  belonging  to  a  given  seriel. 


SeriM. 

Time  boiled. 

nay  of  appearaoce  of  Infusoria. 

I. 

0^      80"> 

3         4         6         0 

n. 

0^     46"^ 

4         4         4         4 

in. 

1^     00 

4         4         4         0 

IV. 

1^     16» 

4         4         0         0 

V. 

jh      3om 

4         0         0         0 

VI. 

2^     00 

0         0         0         0 

Seven  of  the  flasks  produced  no  infusoria,  and  the  number  in 
which  they  did  appear  becomes  less  the  longer  the  boiling  was 
continued. 

Exp,  Xm. — Of  seventeen  flasks  containing  beef-juice  eleven 
were  boiled  45  minutes,  and  6  were  boiled  2  hours.  Infusoria 
appeared  in  all  of  the  first  series  except  one,  at  the  end  of  the 
second  day,  and  in  the  remaining  one  of  this  series  and  in  all  of 
the  second  on  the  8d  day. 

It  will  be  seen  at  a  glance  that  Expts.  XII  and  XTTI  differ 
in  their  results,  and  that  of  four  flasks  in  Ex.  XII  boiled  1  h. 
and  80  m.,  three  produced  no  infusoria,  while  in  Ex.  XIII  the 
infusoria  appearea  in  all,  six  of  which  were  boiled  two  hours. 
We  have  several  times  met  with  similar  differences  in  successive 
experiments.  Sometimes  flasks  boiled  for  a  single  hour  became 
wholly  inert,  even  when  the  number  of  them  was  quite  large. 
We  can  only  insist  that  in  the  above  experiments  the  flasks  were 
properly  sealed,  and  that  there  was  no  error  as  to  the  time  for 
which  the  boiling  was  kept  up. 

Bxp,  XrV. — Twenty  flasks  containing  extract  of  beef  were 
treated  as  follows : 


No.  of  flaaka  Id 

Time 

Daj  OD  which  Inraaoria 

eacti  •erii'a. 

boiled. 

Series  I. 

5  flasks. 

1^ 

6       6       6       6       6 

"      II. 

6      " 

2^ 

6       6       6       6       7 

"    in. 

6      " 

3^ 

6       0       0       0       0 

•*     IV. 

6      " 

4^ 

0       0       0       0       0 

No  flask  was  opened  until  the  sixth  day,  though  there  were 
slight  indications  of  infusoria  three  days  previously ;  actively 
moving  Vibrios  were  found  in  large  numbers.  The  experiment 
was  discontinued  on  the  10th  day,  as  there  was  no  indication  of 
further  change. 

JSxp.  XV. — Thirty-two  flasks  containing  a  boiled  solution  of 
"  extract  of  beef'*  were  arranged  in  six  series,  and  boiled  for 
different  times  as  seen  in  the  following  table : 

*  This  is  BordsD's  oonoeotrated  juice  of  beef,  eTaporatsd  to  a  nsarlj  solid  sob- 
■ianot,  is  fros  from  tissues,  and  is  entirely  soluble. 
Ajc  Jovs.  Scl— taooKD  SuuM,  Vol.  XLIV,  Ko.  181.— Sept.,  1807. 
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No.«rilMlniD 

Time 

DsjoowbiehlDfiMVto 

each  scries. 

boiled. 

appeand. 

Series  L 

5 

0»»30» 

112       2       2 

**     IL 

•  6 

1  00 

2       2       2       2       2 

"    ra. 

5 

1  30 

2       2       2       2       2 

"      IV. 

6 

2  20 

12       2       2       2 

"      V. 

5 

S  30 

2       2       3       3       9 

"      VI. 

7 

4  00 

2       2       2       4       4 

(4       4 

An  infaaorial  film  formed  in  all  the  flasks  on  the  days  indica- 
ted, except  in  the  one  marked  doabtfal  in  series  Y,  and  those  of 
series  YI,  in  which  infosoria  appeared  on  the  4th  day.  None  of 
these  last  had  a  film,  but,  as  in  the  one  marked  doubtful  in  series 
V,  had  an  immense  number  of  minute  bodies,  which  formed  a 
cloud  when  the  flask  was  shaken,  and  were  not  there  when  the 
experiment  was  begun.  These  bodies  were  spherical,  had  an 
outer  wall,  and  a  nucleus  which  was  also  a  hollow  body.  The^ 
were  of  different  sizes,  and  seemed  to  be  undergoing  multiph- 
cation  by  division.  Their  real  nature  must  be  considered  doubt- 
ful.   The  films  in  the  other  flasks  consisted  chiefly  of  Bacteriums. 

The  preceding  experiments  show  that  if  the  boiling  of  the 
flasks  be  continued  for  four  hours,  as  in  Exp.  XY,  the  infusoria 
may  appear  nevertheless — though  in  other  cases  it  has  hap- 
pened, as  in  Exp.  XII,  that  life  ceased  to  be  manifested  if  it  was 
continued  only  for  two  hours. 

In  pushing  the  experiments  still  fiirther,  we  have  not  found 
that  mfusona  appeared  in  any  instance  if  the  boiling  was  pro- 
longed to  five  or  six  houra  Several  experiments,  in  which 
many  flasks  were  used,  were  tried,  but  the  result  was  uniformly 
the  same.  Thus  a  limit  to  the  development  of  infusoria  in  boil- 
ing water  was  reached. 

bSCTiON  III.  JExperimenls  to  show  the  effect  of  boiling  water  on 
living  infusoria, — In  view  of  the  results  given  above,  viz.,  the 
development  of  infusoria  in  sealed  flasks,  notwithstanding  the 
precautions  taken,  the  question  naturally  arises  whether  the 
infusoria  which  appeared  were  already  in  the  flask  and  resisted 
the  action  of  the  water  at  212^  F.  If  not,  then  the  invasion  of 
the  contents  of  the  flasks  by  them  is  easily  accounted  for,  since 
experiment  shows  that  even  a  very  few  individuals  if  present 
may  multiply  so  rapidly  as  to  fill  and  make  turbid  a  given  solu- 
tion in  a  very  short  time.  But  on  the  other  hand,  if  the  infu- 
soria perish  during  the  boiling,  then  any  subsequent  appearance 
of  them  under  the  circumstances,  must  be  explained  in  some 
other  way  than  by  the  common  process  of  reproduction. 

Since  large  numbers  of  infusoria  can  be  proved  at  all  times  to 
be  floating  in  the  air,  we  must  assume  that  some  are  included 
in  every  flask,  and  since  certain  organisms  live  in  thermal 
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waters  at  a  very  high  temperature,  within  a  few  degrees  even  of 
boiling  water,  the  experimenter  is  called  upon  to  snow  whether 
water  at  the  boiling  point  is  or  is  not  destructive  of  life,  before 
he  can  venture  to  offer  a  theory  of  the  origin  of  the  infusoria  in 
the  flasks.  It  should  not  be  overlooked  that  a  marked  differ- 
ence exists  between  the  conditions  of  life  in  the  flasks  and  the 
thermal  springs;  in  the  former,  the  temperature  is  suddenly 
raised  from  that  of  the  air  to  the  boiling  point,  while  in  the  lat- 
ter, the  organisms  inhabiting  them  have  oecome  adapted  to  their 
surroundings  throuch  long  periods  of  time.  Furthermore  it 
must  be  remembered  that  in  the  two  cases,  we  have  to  deal  with 
widely  different  species.  It  therefore  becomes  necessary  to  de* 
termine  by  direct  experiment  on  the  species  of  infusoria  found 
in  the  flasks  what  their  powers  of  resistance  are. 

Before  proceeding  to  give  the  result  of  the  experiments  we 
have  made,  bearing  upon  this  question,  we  will  notice  some  of 
the  statements  which  are  constantly  urged  in  support  of  the 
opinion  that  infusoria  are  capable  of  resisting  water  of  a  very 
high  temperature.  Among  tnese  are  the  ones  relating  to  the 
well  known  experiments  of  Doydre  and  others,  in  which  Tar- 
digrades  and  Kotifers  are  asserted  to  have  resisted  a  heat  of 
248°  F.  In  these  cases  the  important  condition  that  the  orffan* 
ism  was  in  a  dry  and  not  in  a  moist  state  is  often  overlooked. 
In  truth  Doydre  himself  expressly  mentions  that  in  a  moist  con- 
dition they  perished  at  122°  F.* 

In  the  alleged  instances  of  seeds  resisting  the  action  of  boiling 
water,  it  may  be  reasonably  doubted  whether  in  these  the  results 
have  not  been  misunderstood.  Spallanzanni  clearly  proved  that 
if  the  seeds  experimented  upon  by  him  were  soaked  previouslv  to 
the  boiling,  they  did  not  germinate.f  So  long  as  the  water  does 
not  penetrate  to  the  germ,  this  is  no  more  influenced  by  it  than 
if  the  ^rm  were  exposed  to  dry  air  heated  to  the  same  degree, 
and  this  it  easily  resists.  Water  penetrates  the  seeds  of  many 
plants  and  especially  of  some  of  the  Leguminosce  very  slowly ; 
m  the  case  of  those  of  Okidtichia  and  Laburnum^  we  have  found 
several  days  and  even  weeks  necessary  for  the  complete  pen- 
etration of  cold  water,  though  when  the  water  is  hot  it  pen- 
etrates much  more  readily.  If  therefore  the  seeds  are  dry 
when  immersed,  and  are  boiled  for  a  few  minutes  only,  they 
may  still  germinate.  If  they  are  moistened  beforehand,  the 
action  of  boiling  water  has  been  found  uniformly  fatal.  In  one 
of  our  experiments  twenty-eight  seeds  of  Oleiditchia  were  soaked 

*  Annales  des  Sciencefl  NaturelleR,  t.  iriii,  1842,  p.  29.  The  vhole  mibject  as 
regards  the  redstance  of  dried  Roiifera  to  heat,  war  inTestigated  io  an  exhaustira 
manner  by  a  commission  consisting  of  Balbiani,  Berthelot,  Brown  Scquard,  Dareste, 
Ouillermen  and  Robin.  See  Comptes  Rendus  et  Memoirei  de  la  Society  de  Bi- 
ologie,  1860. 

\  Opo«x>li,  Milaoo,  1836,  p.  68. 
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until  their  ooverings  became  soft  and  swollen ;  one  half  were 
planted  at  onoe,  and  the  others  after  haying  been  boiled  five 
minutes.  None  of  the  boiled  ones  germinated  while  all  the 
others  did.  Similar  experiments  with  beans  and  with  several 
other  kinds  of  seeds  ended  in  a  similar  manner. 

Pasteur  has  given  the  result  of  his  own  observations  on  the 
effects  of  high  temperature  on  the  spores  of  some  of  the  differ- 
ent kinds  of  Cryptogams,  and  states  that  thej  resist  when  dry 
248°  to  267''  F.,  but  perish  at  266''.*  He  gives  no  experiments 
in  which  the  spores  were  exposed  to  heatra  water,  or  to  steam. 
He  excuses  himself,  however,  on  the  ground  of  bein^  unable  to 
devise  a  sufficiently  rigorous  method  of  experimentation.!  We 
believe  the  alleged  difficulty  can  be  met,  and  shall  endeavor  to 
show  by  a  series  of  comparative  experiments  that  definite  re- 
sults may  be  obtained.  From  the  manner  in  which  Pasteur 
states  his  own  results,  he  gives  the  impression  that  in  view  of 
the  &ct  that  the  spores  resist  when  dry  a  temperature  of  257° 
F.,  it  is  reasonable  to  suppose  that  they  will  resist  212°  when 
moist.  He  does  not  assert  this,  but  leaves  his  reader  to  infer  it. 
We  have  tried  many  experiments  upon  different  kinds  of  moulds 
and  yeast  plants  and  have  found,  as  nearly  all  observers  have, 
that  they  perish  at  212°  F.  Every  one  is  familiar  with  the  pro- 
cess of  "  scalding "  in  domestic  economy,  which  destroys  the 
kinds  of  cryptogams  ordinarily  concemea  in  fermentation,  and 
on  the  efficacy  of  which  the  preservation  of  canned  meats  and 
other  articles  depends.  As  regards  moulds  the  following  exper- 
iment is  decisive.  Take  any  number  of  cups  of  paste  and  sow 
them  all  freely  with  spores ;  put  one  half  m  a  covered  vessel 
containing  a  small  quantity  of  water ;  boil  this  for  a  few  min- 
utes, thus  exposing  the  paste  and  spores  to  steam,  and  then  set 
all  the  cups  in  similar  conditions  for  light  and  heat ;  none  of  the 
flpores  in  the  series  which  has  been  steamed  will  germinatei 
while  all  others  will. 

Payen  is  quoted  by  many  writers  as  asserting  that  the  q>ores 
of  Oidium  aurantiacum  germinated  after  having  been  exposed 
to  248°  F.  Pasteur  himself  expresses  the  belief  that  in  this 
case  the  temperature  has  been  erroneously  determined.^  Pay- 
en's  own  statements  are  somewhat  conflicting.  In  the  one  most 
commonly  quoted  he  says  that  spores  heated  in  ordinary  dough 
to  120°  C.  (248°  F.),  may  still  germinate,  but  are  so  altered  at 
140°  C.  (284°  F.)  that  they  do  not  germinate.§  In  another 
and  later  statement  he  presents  the  matter  quite  differently. 
"The  spores  of  Oiitum,"  he  says,  "preserve  their  vegetative 
faculty  m  the  soft  part  of  the  bread,  (la  mie  du  pain)  the  tem- 

*  Add.  dM  Se.  Nai«  t  xvi.  1861,  p.  81.  f  Ibid^  p.  86. 

1  Add.  des  Sc  Nat,  t  xW,  1861,  p.  81. 

I  Ado.  de  Chim.  «t  d«  Fkyn.,  8me  aerie,  t  zxi?,  1848,  p.  264. 


Digitized  by 


Google 


/•  Wyman  on  living  organisms  in  hsated  water.         165 

perature  of  which  does  not  exceed  100^  G.  during  the  baking  ;* 
while  in  the  crust,  the  temperature  which  exceeds  200^  C.  (892'^ 
F.)  destroyed  the  vitality  of  the  Oiciium."f  There  are  here  two 
conditions  of  the  bread  recognized ;  the  moist  interior  which 
destro;98  the  spores  at  212°  F.,  and  the  dry  exterior  which  does 
80  at  892°  F.  Mention  has  also  been  made  of  the  germination 
of  seeds  taken  from  the  raspberry  jam,  as  proof  that  these  had 
resisted  the  action  of  boiling  water.  But  in  none  of  these  cases 
have  we  seen  any  evidence  adduced  to  show  that  they  had 
really  been  boiled.  We  have  not  been  able  to  find  a  single 
instance  in  which  seeds  or  spores  or  infusoria,  excepting  only 
Vibrios,  Bacteriums  and  Monads,  thoroughly  moistened  before 
the  experiment,  have  resisted  the  prolonged  action  of  boiling 
water.:j: 

The  organisms  which  we  have  most  commonly  met  with  in 
our  experiments  in  flasks,  in  fact  almost  the  only  ones,  when  the 
boiling  was  prolonged,  are  Vtbrios,  Bacteriums  and  Monads.  The 
first  and  second  are  without  doubt  plants  allied  to  the  Alga;  the 
nature  of  Monads  is  more  obscure.  They  are  all  among  the 
iowest  of  living  organisms.  Leaving  out  of  consideration  cil- 
iated infusoria  which  perish  more  easily,  our  inquiry  now  is, 
at  what  temperaiurej  or  after  how  long  an  txposwre  to  the  action  of 
boiling  vmter  are  the  Vibrios^  Bacteriume  and  Monads  killed^  avid 
by  what  signs  can  we  know  that  they  are  deadf — This  question  is 
a  difficult  one  to  answer. 

The  usual  signs  of  life  manifested  by  the  infusoria  found  in 
the  flasks  are  the  following:  1st,  locomotion  in  nearly  all  of  the 
species ;  2d,  growth  and  reproduction ;  8d,  their  reaction  on  the 
surrounding  fluid,  producing  fermentation  or  putrefaction.  The 
second  and  third  are  so  intimately  associated  that  the  presence 
of  one  is  almost  a  certain  indicotion  of  the  other.  It  a  clear 
organic  solution  ferments,  or  becomes  turbid,  it  may  be  safely 
inferred  that  living  infusoria  are  present;  nevertheless  the  cor- 
rectness of  this  inference  must  be  tested  with  the  microscope. 
The  absence  of  either  of  the  above  signs  alone  cannot  be  consid- 
ered as  a  proof  of  death,  and  under  certain  circumstances  all 
signs  of  life  may  cease,  but  the  infursoria  may  still  be  alive.  If 
for  example,  they  are  developed  in  a  sealed  flask,  as  soon  as  the 
organic  matter  convertible  into  infusoria  is  exhausted  their  ac- 
tivity ceases,  and  they  remain  dormant  for  months;  we  have 
kept  them  in  this  way  for  a  year ;  but  if  fresh  material  is  sup- 
plied to  them,  they  at  once  resume  their  activity.  Inactivity  in 
the  presence  of  organic  material  suitable  for  nourishment,  and  of 

*  The  baking  in  this  case  was  for  the  purpoaa  of  dettrojing  the  sporet  in  loaves 
in  store,  and  not  for  those  going  into  the  oren  for  the  firat  time. 


k  Precis  de  Ohim^Indust  Paris,  1869,  t  u,  i>.  160. 


The  assertion  of  M.  Ooste,  that  encysted  infnsoria  reaiet  the  action  of  boilii^ 
Trater,  has  been  shown  to  be  incorrect  bj  the  cenclnsive  ezperimeota  of  M.  Yictor 
Munier. 
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air  at  the  ordinary  temperatare,  added  to  the  absence  of  the 
other  signs  of  life,  must  be  considered  as  the  best  indication  ot 
death. 

1.  Arresi  of  motion. — The  temperature  at  which  motion  ceases 
was  determined  as  follows:  a  wide-mouthed  bottle  oontainins 
infusoria  was  set  in  a  water-bath,  and  a  thermometer  suspended 
with  its  bulb  in  the  infusorial  fluid.  The  whole  was  gradually 
heated,  and  drops  of  the  fluid  were  examined  from  time  to  time 
with  the  microscope,  until  the  motions  of  the  infusoria  ceased. 
The  following  table  gives  the  result  of  the  examination  of  fluids 
taken  from  several  different  sources.  The  movements  of  the 
Vibrios  lasted  longer  than  those  of  all  other  kinds,  and  the  tem- 
perature given  below  is  that  at  which  the  motions  of  these  were 
arrested.  The  motion  of  all  the  ciliated  infusoria  stopped  at  less 
than  180°  F. 


Motion  ceased 

In  inftitoria  from  a  maoerating  tab  at 
In  infufioria  from  another  tub  at 
In  infusoria  from  beef  juice  at 
In  infusoria  from  a  source  not  stated  at 


T~ 

o 
67-6 
661) 
66-0 
67-0 


Expbrimshts 


IL   I  Ui 
o       o 
67-0  66-0 
67-0  68  0 
64  0  660 
66-0|660 


IV.  I  V. 
o       o 
67-066-0 
67-0,680 

6401 


Areraftt. 

6e*^C.  =184-0«P. 
66*4  G.  =  188-00  F 
64-6  0.  =18000  F. 
66-OC.  =182-«0F. 


2.  Arrest  of  growth  and  reproduction. — In  the  following  exper- 
iments as  a  matter  of  convenience  the  temperature  was  always 
carried  to  the  boiling  point,  though  it  by  no  means  follows  that 
this  was  in  all  cases  necessary.  The  object  was  to  determine  by 
comparative  experiments,  whether  the  growth  and  reproduction 
of  the  infusoria  and  their  reaction  upon  a  given  solution  is  ar- 
rested or  modified  by  their  having  been  exposed  to  boiling 
water.  The  solution  used  in  nearly  all  was  beef  juice,*  obtained 
by  grinding  up  flesh  with  water,  which  was  poured  off|  boiled 
and  filtered;  it  thus  became  limpid  and  well  adapted  to  show 
the  slightest  change  in  transparency  which  attends  the  develop* 
ment  of  infusoria.  Equal  quantities  of  the  solution  were  poured 
into  a  given  number  of  bottles,  and  these  were  divided  into 
three  series.  Those  of  the  first  were  set  aside  as  criteria;  to 
each  of  those  of  the  second  was  added  a  drop  of  water  contain- 
ing active  infusoria;  to  each  of  those  the  third  was  added  a 
drop  of  the  same  fluid  as  in  the  second  series,  but  after  it  had 
been  boiled.  All  were  placed  together,  having  a  similar  expos- 
ure to  light  and  heat  By  a  comparison  of  the  results  of  the 
second  and  third  series  it  will  be  seen  whether  the  boiling  has 
perceptibly  affected  the  growth  and  reproduction  of  the  infiiso- 
ria ;  by  a  comparison  of  the  results  in  either  the  second  or  third 
series  with  those  of  the  first,  the  difference  will  be  shown  be- 
tween the  effect  of  adding  boiled  or  unboiled  infusoria  on  the 

*  In  Bome  of  the  later  experiments,  instead  of  beef  joice  prepared  as  aboTe,  a 
•olution  of  Borden's  **  extract  of  beef"  was  used. 
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one  hand,  and  the  simple  exposure  of  the  solution  to  the  air 
without  the  addition  of  either,  on  the  other.  When  an  open 
bottle  was  used  it  was  in  most  cases  covered  with  a  paper  cap  to 
exclude  in  a  measure  the  dost  from  the  air ;  this  exclusion  was 
of  course  incomplete,  but  as  all  the  flasks  were  equally  exposed 
and  large  numbers  were  used,  any  disturbance  would  be  the 
same  for  all,  and  might  therefore  be  left  out  of  the  account 
As  will  be  seen  further  on  we  have  not  depended  solely  on  this 
form  of  the  experiment 

Exp,  XVL — ^Eighteen  bottles  of  the  capacity  of  25  c  c.  and 
an  inch  in  diameter  throughout  and  containing  equal  quantities 
of  boiled  and  filtered  beef  juice  were  divided  into  three  scries  of 
six  each.  All  of  series  I  were  set  aside  as  criteria ;  to  all  of 
series  II  were  added  from  a  bottle  five  drops  of  water  containing 
lar^e  numbers  of  living  Vibrios  taken  from  a  fluid  in  which 
flesh  was  macerating ;  to  all  of  series  III  were  added  five  drops 
of  the  same  infusorial  fluid  after  it  had  been  boiled  five  minutes. 

On  the  2d  day  all  of  series  11,  to  which  the  unboiled  infusoria 
had  been  added^  were  turbid  from  the  rapid  multiplication  of 
the  animalcules,  and  an  infusorial  film  was  formed  on  the  sur- 
face of  the  fluid.    All  of  series  I  and  III  were  unchanged. 

On  the  8d  day  all  of  I  and  UI  had  begun  to  be  turoid,  and 
on  the  4th  were  equally  so  with  II. 

jEcp.  XVIL — ^Thirty-three  bottles  prepared  and  arranged  as 
in  the  preceding  experiment  were  divided  into  three  series  of 
eleven  each. 

On  the  2d  day  all  of  series  II  were  turbid  and  had  an  infuso- 
rial film.    The  others  were  unchanged. 

On  the  Sd  day  eight  of  series  I  and  seven  of  series  III  had 
become  turbid  and  the  rest  became  so  on  or  before  the  6th  day. 

From  the  above  experiments  it  is  obvious  that  the  boiling  of 
infusoria  has  a  marked  eflect,  since  the  solutions,  to  which  boiled 
infusoria  were  added,  did  not  become  invaded  by  animalcules 
sooner  than  those  to  which  none  had  been  added,  while  those  to 
which  unboiled  infusoria  were  added,  were  in  all  cases  invaded 
at  least  one  day  and  in  some,  two  or  three  days  earlier. 

In  each  of  the  preceding  experiments  the  bottles  were  all 
more  or  less  exposed  to  the  air,  for  the  paper  covering  was  only 
a  partial  protection.  The  following  modification  of  them  was 
tried,  for  the  purpose  of  ascertaining  if  there  would  be  any  dif- 
ference in  the  time  in  which  infusoria  would  appear  in  portions 
of  the  same  solution  enclosed  in  two  series  of  nasks,  to  one  of 
which  infusoria  had  been  added,  and  all  of  both  series  sealed  at 
the  temperature  of  the  room,  and  afterwards  boiled  for  the  same 
time,  'hy  performing  the  experiment  in  this  way  the  influence 
of  dust  &om  the  air  was  eliminated,  excepting  m  so  far  as  it 
was  present  in  the  flasks  at  the  time  they  were  sealed.    This 
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would  be  the  same  in  both  series,  as  it  was  in  the  preoeding 
experiments,  the  only  difference  bein^  that  the  quantity  would 
be  less,  and  there  would  be  none  which  had  not  been  boiled 

Exp.  XYIII. — Nineteen  flasks  of  about  75  a  c.  capacity,  each 
containing  about  16  c.c.  of  boiled  and  filtered  beef  juice  were 
divided  into  two  series,  one  of  nine  and  the  other  of  ten  flasks. 
All  of  series  I  were  sealed  at  the  temperature  of  the  room, 
without  any  addition  to  their  contents.  After  a  drop  of  water 
containing  active  infusoria  had  been  added  to  each  of  series  U, 
these  were  also  sealed  at  the  temperature  of  the  room,  and  then 
all  of  both  series  boiled  15  minutes. 

They  were  allowed  to  stand  twelve  days  in  a  cold  room  in  the 
winter,  when  no  change  having  taken  place  they  were  removed 
to  a  room  in  which  the  temperature  ranged  from  50°  to  70°  P., 
day  and  night.  Six  days  later,  on  the  Ibth  from  the  beginning 
of  the  experiment,  five  flasks  of  each  series  had  become  turbid, 
and  on  the  20th  all  bad  become  so.  There  was  no  obvious  dif- 
ference between  the  two  series  in  the  time  required  for  the  de- 
velopment of  the  infusoria.  A  longer  time  passed  before  the 
infusoria  appeared  than  in  the  experiments  with  the  open  bot- 
tles, but  this  is  to  be  attributed  in  part  to  the  coldness  of  the 
room  in  which  they  were  at  first  placed.  But  even  in  the  warm 
room  it  was  six  days  before  they  became  turbid. 

Exp,  XIX. — Seven  flasks  containing  boiled  and  filtered  beef 
nice  were  divided  into  two  series — I,  consisting  of  three  flasks, 
lad  added  to  the  above  fluid  in  each  one  drop  of  infusorial 
fluid,  and  were  sealed  and  allowed  to  remain  at  the  temperature 
of  the  room.  Series  11  consisted  of  four  flasks  prepared  as  in 
series  I,  but  after  being  sealed  were  boiled  SO  minutes. 

At  the  end  of  18  hours  two  of  series  I  had  become  turbid 
but  none  of  EL  At  the  25th  hour  all  of  I  were  turbid  and  two 
of  U.  On  the  Sd  day  three  of  II  were  turbid  and  on  the  4di 
all  were. 

Eocp.  XX. — A  fluid  was  prepared  containing  half  a  gram  of 
extract  of  beef  to  100  c.  c.  of  water.  Twenty-one  flasks  con- 
taining this  fluid  were  divided  into  four  series. 

Series  I,  consisting  of  three  flasks  which  were  sealed  at  the 
temperature  of  the  room. 

Series  II,  consisting  of  six  flasks,  had  added  to  each  one  drop 
of  dust  fluid ;  this  last  was  made  by  adding  three  or  four  grams 
of  dust  from  the  tops  of  shelves,  to  about  200  c.  c.  of  boiled  wa- 
ter which  had  cooled;  the  mixture  was  shaken,  the  heaviest 
particles  of  dust  aUowed  to  settle,  and  the  rest  poured  ofEl  At 
the  end  of  a  few  days  this  fluid  contained  active  Vibrios. 

Series  III,  consisted  of  six  flasks  containing  the  same  as  those 
of  series  I,  sealed  at  the  temperature  of  the  room,  and  then 
boiled  SO  minutes. 

Series  IY,  consisting  of  six  flasks,  contained  the  same  fluid 
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with  the  addition  of  one  drop  of  dost  water  to  each  flask ;  all 
were  boiled  80  minutes. 

On  the  second  day  one  of  series  I,  and  all  those  of  II  were  tnr* 
bid  and  had  a  film — III  and  IV  were  unchanged,  and  perfectly 
transparent.  On  the  third  day  infusoria  appeared  in  III  and  IV, 
but  were  confined  to  the  surface,  forming  a  granular  looking 
film,  the  fluid  remaining  transparent 

The  contents  of  the  flasks  were  examined  with  the  microscope. 
I  and  II  contained  Vibrois  of  a'  large  size,  some  of  them  ex- 
tending nearly  across  the  field,  and  when  free  moved  slowly, 
in  ana  IV  also  contained  Vibrios,  but  of  a  very  minute  size  and 
moved  with  great  rapidity. 

The  boiling  in  the  above  experiment  was  followed  by  a  later 
appearance  of  infusoria  in  III  and  IV  than  in  I  and  II.  The 
addition  of  dust  water  to  series  II,  hastened  the  development  of 
infusoria.  In  series  IV  to  which  the  same  dust  had  been  added, 
but  the  flask  and  contents  subsequently  boiled  after  being  sealed, 
infusoria  appeared  one  day  later. 

Ooncliisions. — ^The  following  conclusions  appear  to  the  writer 
to  be  justified  by  the  observations  and  experiments  recorded  in 
this  paper. 

1st.  In  thermal  waters  plants  belonging  to  the  lower  kinds  of 
AlgsB  live  in  water  the  temperature  of  which  in  some  instances 
rises  as  high  as  208''  F. 

2d,  Solutions  of  organic  matter  boiled  for  twenty-fire  minutes, 
and  exposed  only  to  air  which  had  passed  through  iron  tubes 
heated  to  redness,  became  the  seat  of  infusorial  life.    Exps.  I-V. 

Sd.  Similar  solutions  contained  in  flasks  hermetically  sealed, 
and  then  immersed  in  boiling  water  for  periods  varying  from  a 
few  minutes  to  four  hours,  also  became  the  seat  of  infusorid  life. 
The  infusoria  were  chiefly  Vibrios,  Bacteriums  and  Monads. 
Exps.  VI-XV. 

4th.  No  ciliated  infusoria,  unless  Monads  are  such,  appeared 
in  the  experiments  referred  to  in  the  above  conclusions. 

6th.  No  infusoria  of  any  kind  appeared  if  the  boiling  was  pro- 
longed beyond  a  period  of  flve  hours. 

6.  Infusoria  having  the  faculty  of  locomotion  lost  this  when 
exposed  in  water  to  a  temperature  of  from  120**  to  184°  F.  Exp. 
page  172. 

7.  If  Vibrios,  Bacteriums  and  Monads  are  added  to  a  clear 
and  limpid  organic  solution,  this  becomes  turbid  from  their  mul- 
tiplication  in  from  one  to  two  days.    If  however  they  have  been 

{)reviously  boiled,  the  solution  does  not  become  turbid,  until 
h>m  one  to  two  days  later,  and  in  some  of  the  experiments  not 
sooner  than  does  the  same  solution  to  which  no  infusoria  have 
been  added. 
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Aet.  XVI. — Bemarks  on  Prof.  Oeinitz^s  views  respecting  the  Upper 
Paleozoic  rocks  and  Fossils  of  Southeastern  Nebraska;  by  F.  B. 
Meek. 

Through  the  politeness  of  Prof.  Geinitz,  I  have  received  a 
copy  of  his  interesting  and  accurately  illustrated  work  on  the 
Upper  Paleozoic  rocks  and  fossils  of  southeastern  Nebraska.* 
The  numerous  excellent  figures  he  has  here  given,  of  many  of 
our  fossils  not  previously  illustrated,  will  certainly  be  a  great 
assistance  to  students,  and  place  them  under  many  obligations 
to  the  distinguished  author.  Being  very  reluctantly  compelled 
to  diflfer  widely  from  him,  however,  in  regard  to  many  of  his 
identifications  and  interpretations  of  these  fossils,  and  feeling  it  to 
be  a  duty  to  correct  errors  into  which  he  has  fallen,  it  is  but  fair 
to  first  explain  the  difficulties  with  which  he  had  to  contend  in 
entering  upon  this  investigation.  In  the  first  place,  he  was,  to 
a  great  extent,  unacquainted  with  the  Coal-measure  fossils  of 
this  country,  and  wholly  unprepared  to  understand  and  appre- 
ciate the  remarkable  mingling  here  of  Coal-measure  and  Per- 
mian types  and  the  frequent  alternation  of  beds  containing 
these  two  types  of  fossils,  through  a  considerable  thickness  of 
strata.  In  addition  to  this,  he  was  necessarily  compelled  to 
identify,  and  form  all  his  conclusions  respecting,  a  number  of 
species  described  in  this  country,  from  descriptions  alone,  unac- 
companied by  illustrations;  while  the  collections  were  submit- 
ted to  him  with  erroneous  views  respecting  the  relations  of  the 
beds  from  which  they  were  obtained,  to  the.  Coal-measures  of 
that  region. 

It  is  also  proper  to  further  explain,  for  the  information  of  gen- 
eral readers  not  familiar  with  Natural  History,  that  dififerenoes 
of  opinion  in  regard  to  such  matters  often  arise  from  the  &ct 
that  there  are  two  schools  of  observers  amongst  paleontologists, 
as  well  as  amongst  investigators  in  recent  zoology.  Those  of 
one  of  these  schools  give  a  very  wide  latitude  to  genera  and 
species,  while  those  of  the  other  restrict  both  within  more  pre- 
cise limits.  That  is  to  say,  the  first  often  include  in  a  single 
genus  types  which  those  of  the  other  school  distribute  into  two 
or  more  genera,  or  in  some  cases,  refer  even  to  distinct  familiea 
Upon  the  same  principles,  those  of  the  first  school  often  regard 
as  mere  varieties  or  unimportant  modifications  of  the  same  spe- 
cies (if  they  notice  the  differences  at  all)  forms  that  the  others 
consider  specifically  distinct.  As  might  be  expected,  these  differ- 
ent views  respecting  the  value  and  importance  of  distinctive 
characters  sometimes  lead  to  very  different  conclusions,   not 

*  Carbonformation  und  Djas  in  Nebraska,  von  Dr.  H.  B.  Geiniti,  H.  d.  k.  L-c 
A.  d.  N.    Dresden,  1866. 
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only  in  regard  to  the  geographical  range  of  living  animals,  bat 
also  amongst  paleontologists,  in  regard  to  the  geological  range, 
and  duration  in  time,  of  extinct  species  and  genera ;  and,  as  a 
consequence,  respecting  the  ages  and  relations  of  formations. 
It  is  proper  to  add  here,  however,  that  the  developments  of 
modern  zoologjr  are  constantly  forcing  upon  our  attention  the 
absolute  necessity  for  closer  and  closer  attention  to  less  striking 
diflferences  in  distinguishing  genera  and  species,  before  we  can 
hope  to  arrive  at  reliable  conclusions  in  paleontology. 

W  hen  it  is  understood  that,  out  of  a  list  of  about  ninety  spe- 
cies of  fossils  enumerated  by  Prof.  Geinitz  from  the  b^  in 
Kansas  and  Nebraska  which  he  regards  as  belonging  in  part  to 
the  Carboniferous,  and  in  part  to  the  Permian,  he  identifies  about 
fifty  of  these  species  with  European,  and  in  part  East  Indian 
forms,  it  will  be  readily  understood  by  any  one  familiar  with 
our  fossils,  that  he  must  be  one  of  those  w&o  admit  very  great 
diversities  of  characters  as  being  consistent  with  specific  iden- 
tity. But  before  entering  upon  the  discussion  of  diflFerences  of 
opinion  respecting  species,  it  may  be  well  to  mention  some  of 
the  cases  where  we  diflTer  in  regard  to  genera. 

First  the  impropriety  of  referring  to  the  genus  Turbontlla, 
founded  upon  very  small  recent  shells,  ornamented  with  regular 
lon^tudinal  costse,  and  provided  with  a  sinistral  apex,  snells 
with  only  revolving  costss,  and  a  non-reversed  apex,  such  as 
his  T.  t^walloimanaj  although  not  unfrequently  done  by  other 
paleontologists,  must  be*  obvious  to  those  familiar  with  living 
Mollusks.  That  these  shells  have  not  a  sinistral  apex,  is  well 
known  to  the  writer,  from  careful  examinations  of  several  allied 
species  from  the  Coal-measures  of  Illinois,  in  which  the  spire 
could  be  traced  by  the  aid  of  a  magnifier,  to  a  minute  point, 
without  showing  the  slightest  indications  of  a  reversed  apex.* 
To  those  unaccustomed  to  give  attention  to  such  characters,  this 
may  seem  to  be  an  insignificant  distinction,  but  every  well  in- 
formed conchologist  is  aware  that  it  is  found  to  be  coexistent 
amongst  recent  shells,  with  important  diflFerences  in  the  anat- 
omy of  the  animals  inhabiting  them.  For  the  same  reason,  as 
well  as  on  account  of  their  generally  much  larger  size,  we  may 
question  the  propriety  of  referring  any  of  the  paleozoic  shells 
often  described  by  paleontologists  under  the  name  Ghemnitzia^ 
and  Loxonema,  to  the  existing  genus  TurboniUa. 

Again  we  have  §ood  reason  for  believing  Prof  Geinitz  is  far 
from  right  in  referring  the  common  Coal-measure  shell  Euompha- 

*  Ooe  of  the  little  shells  here  alluded  to,  was  described  by  Dr.  Stevens  from 
the  Coal-measures  of  niinols  under  the  name  Adu  nUnftta  (this  Jour.  II,  zzv,  p. 
S69);  and  another  by  Mr.  Worthen  and  the  writer  from  the  same  horizon,  as  TWr- 
riteUaff  Stevetuana  (OeoL  Report  IIL,  ii,  p.  882).  It  is  quite  improbable  that 
thej  belong  either  to  the  genus  AelU  or  TSmriUlla,  but  they  are  certainly  not  Tur- 
bonillM. 
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lus  rugosus  Hall  (not  Sowerby),  to  the  articulate  geniis  SpirorHs. 
This  shell  is  probably  not  a  Euomphahu^  bat  seems  to  be  more 
nearly  allied  to  the  MoUuacan  genos  Bifrontia.  At  any  rate,  althe 
thoosands  of  specimens  that  have  been  found  weathered  ont  of 
the  ooal  shales  of  the  west,  not  a  single  one,  so  fiir  as  known  to 
the  writer,  has  ever  been  seen  attache  by  the  substance  of  even 
the  first  whorl  of  the  shell  to  any  other  body;  nor  are  we 
aware  that  any  scar  of  attachment  has  ever  been  observed  on 
either  side  of  the  shell,  although  they  have  been  frequently 
examined  under  a  magnifier  with  the  view  of  determining  this 
very  question,  in  numerous  perfect  examt)les,  entirely  free  fix>m 
the  matrix,  and  showing  clearly  all  the  volutions  on  both  sides 
to  the  very  center. 

Nor  is  rrof.  Geinitz's  reference  of  his  little  Murchisonia  sub- 
iceniata,  to  that  genus,  or  family  even  admissible.  It  belongs  on 
the  contrary,  to  the  genus  Orthonema  M.  &  W.  (El.  Report,  voL 
ii,  pi.  31,  f.  14),  a  group  of  small  shells  resembling  Murchisonvi 
in  form  and  revolving  markings,  but  differing  in  oeing  entirely 
without  the  slit  or  sinus  in  the  lip  characterizing  that  whole  family 
of  shells.  Prof.  Qeinitz  did  not  see  a  sinus  in  the  lip  of  his 
specimen,  nor  the  corresponding  revolving  band,  but  thought  a 
flattened  space  between  two  little  revolving  ridges  might  be  a 
band,  though  he  acknowledges  that  this  view  would  indicate  a 
proportionally  wide  flat  band.  In  order  to  settle  this  point, 
nowever,  an  excellent  specimen  of  the  species  subtceniata^  was 
borrowed  from  Dr.  White,  the  state  geologist  of  Iowa,  obtained 
from  exactly  the  same  horizon  in  the  western  part  of  that  state, 
and  on  examining  this  by  a  cross  light,  under  a  good  magnifier, 
its  lines  of  growth  were  seen  passing  straight  across  the  whorls^ 
without  making  the  slightest  flexure  such  as  we  see  in  Murchi- 
sonia  and  other  genera  provided  with  a  sinus  in  the  lip.  Seve- 
ral allied  species  of  this  genus  are  known  in  the  Coal-measures 
of  Illinois. 

His  reference  of  such  shells  as  the  so-called  ifodioh  squamosa 
and  M.  acuminata  of  Sowerby  (as  illustrated  in  Prof.  King's 
Perm.  Foss.),  to  the  genus  AucellOj  is  also  believed  to  be  done 
on  questionable  grounds.  The  genus  Aucella,  it  will  be  remem- 
bered^ was  founded  by  Count  Keyserling,  upon  a  group  of  Ju- 
rassic shells,  differing  from  those  mentioned  above,  not  only  in 
wanting  their  broad  cardinal  area,  marked  with  linear  parallel 
cartilage  furrows,  but  also  in  possessing  a  little  abruptly  project- 
ing anterior  ear,  defined  in  the  right  valye  by  a  deeply  impressed 
linear  furrow  extending  from  the  beak  to  the  margin,  and  termi- 
nating there  in  a  sharply  cut  byssal  emargination.  Now  on  ex- 
amining Prof.  King's  excellent  figures  of  testiferous  examples 
of  the  English  shells  mentioned  aoove,  it  will  be  seen  that  tnej 
show  no  traces  whatever,  of  this  little  anterior  ear,  though  hia 
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figures  of  internarcasts  illuBtrate  clearly  the  broad  farrowed  car- 
dinal area  of  Myalina^  to  which  genus  these  shells  appear  to 
belong. 

It  is  true  Prof  King^s  figures  respecting  internal  oasts  of  these 
shells,  show  a  little  projection  between  the  beaks  (as  do  some  of 
•our  American  species  of  MyaUna)^  that  might  be  mistaken  for 
little  ears,*  but  it  is  easy  to  see  from  perfect  specimens  showing 
that  outside  of  the  anterior  margins  of  the  shell,  that  these  are 
not  external  ears,  but  the  casts  of  a  little  cavity  upon  a  kind  of 
shelf  or  septum  in  the  beaks,  as  stated  by  Prof.  King.  Prof,  de 
Koninck  mentions  this  little  shelf  and  its  concavity,  in  describ- 
ing the  genus  Myal%na\  and  although  a  more  or  less  varia* 
ble  character,  sometimes  even  in  different  individuals  of  the 
same  species,  evidences  of  its  existence  can  generally  be  seen  in 
the  different  species  of  that  genus. 

Prof.  Geinitz  has  figured  in  his  valuable  work  ^'Dyas"  un- 
der the  name  AuceUa  nausmanni  (of  which  he  regards  the  Eng- 
lish species  squamosa  and  acuminata  synonyms),  Qerman  exam- 
ples of  a  shell  that  show,. in  one  of  the  figures,  some  indica- 
tions of  a  little  anterior  ear;  but  if  it  is  reially  such,  and  not  due 
to  the  accidental  compression  of  the  valves,  as  its  absence  in  his 
other  figures  indicate,  and  the  shell  otherwise  agrees  with  AuceUa, 
we  may  well  question  its  identity  with  the  English  forms  men- 
tioned above.  It  is  also  worthy  of  note,  that  Goldfoss's  figures  of 
the  type  of  his  species  Hausmanni  show  no  traces  whatever  of 
fiuch  ears.  These  shells  sometimes  have  a  slight  prominence  of 
the  anterior  margins  of  the  valves,  as  we  see  in  Modiola,  but  as  we 
know  bv  examining  numerous  examples  of  the  allied  American 
forms,  there  is  never  a  defined  ear,  or  sinus,  but  on  the  contrary, 
the  margins  of  the  valves  fit  closely  there,  and  round  up  to  the 
^extremity  of  the- hinge  exactly  as  in  Modiola. 

Another  mingling  of  distinct  types  under  one  generic  name, 
is  Prof.  Geinitz's  reierence  of  such  shells  as  the  so-called  Monotis 
speluncaria,  and  Pinna  prisca,  to  the  genus  Avicula,  The  first  of 
these  types,  it  will  be  remembered,  is  exceedingly  unlike  the  re- 
cent shells  upon  whicU  the  genus  Avicuh  was  founded ;  being 
Aearly  circular,  plano-convex  shells,  with  scarcely  any  percepti- 
ble obliquity,  and  almost  destitute  of  proper  alations  at  either 
extremity  of  the  hinge.  These  and  other  differences  led  Pro£ 
King  to  separate  the  species  speluncaria,  from  the  genus  Avicula^ 
and  to  place  it  provisionally  in  the  genus  Monotis  Bronn,  in 
which  he  has,  until  recently,  been  generally  followed,  both  in 
this  country  and  in  Europe.     On  comparing  the  American 

*  A  precisely  similar  caTity  exists  between  the  beaks  of  Atnphieoslia,  Hall,  from 
the  Upper  Siluriao;  and  iatemal  casts  of  these  look  very  much  like  little  ean, 
which  toe  writer  at  one  time  supposed  them  to  be ;  bat  good  specimens  of  the  shell 
preseryiog  perfectly  the  anterior  margins  of  the  valves,  show  clearly  that  thera  10 
no  eztenud  anterior  ear  whatever. 
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shells  of  this  type,  in  1864,  with  authentic  Enropean  examples 
of  the  type  of  Bronn's  genus  Monotis  {M,  speluncaria  of  the  St 
Cassian  b^ds),  the  writer  was  led  by  the  very  nearly  equivalve 
character,  and  entire  absence  of  any  trances  of  a  byssal  emarginor 
turn  in  the  latter,  to  regard  these  two  forms  as  belonging  to  dis- 
tinct genera,  and  consequently  to  propose  for  the  speluncaria 
group,  the  name  Eumicrotis*  not  being  at  that  time,  nor  until 
very  recently,  aware  that  Beyrich  had  nearly  two  years  previously 
proposed  to  separate  this  group  from  Monotis,  on  precisely  the 
same  grounds,  under  the  name  Pseudoinonotis,f  Prof  Oeinitz 
thinks  that  if  this  type  should  be  separated  at  all  from  AviciUa, 
it  should  be  referred  to  Aucella,  which  was  also  sometime  back 
suggested  by  Prof  McCoy.  Although  this  would  be  more  nearly 
correct  than  to  refer  such  shells  to  Avicula  or  Monotis,  a  strictly 
systematic  classification  of  all  the  various  groups  of  the  Avicu- 
Udoe,  would  forbid  such  an  association. 

If  those  who  hold  that  a  natural  classification  requires  the 
separation  of  such  forms  as  the  genera  Oasstanella,  Pseudomono- 
lis  and  Avicula^  surely  they  will  very  decidedly  protest  against 
the  reference  to  the  latter  genus  of  such  shells  as  the  so-called 
Pinna  prisca  Miinster,  {==AviciUa  pinnceformis  Geinitz).:|:  Indeed 
it  seems  scarcely  possible  to  conceive  of  two  bivalves  within 
the  limits  of  the  same  family,  more  unlike  than  this  and  Avic- 
tUa ;  almost  the  only  character  by  which  it  can  be  distinguished 
generically  from  those  slender,  straight,  elongated  Carboniferous 
species  of  Pinna,  being  the  position  of  its  nearly  obsolete  beaks 
a  little  behind  the  rather  pointed  anterior  extremity,  instead  of 
being  terminal.  Conchologists  will  readily  understand  how  un- 
like Avicula  it  must  be,  when  it  is  mentioned  that  Prof.  G-einitz 
at  one  time  even  referred  it  to  the  genus  Solen, 

♦  Thii  Jour.,  II,  xxxvii,  216. 

t  The  note  of  only  about  one  page  in  which  Beyrich  proposed  the  name  Pteudomo- 
notu  for  this  ffenus  (2ieit8chr.  der  Deutsch.  geol.  Oesselsch,  ziv,  p.  10),  being  unac- 
oompanied  wiu  iUostrations,  or  a  conspicaous  heading  to  dittinguish  it  from  other 
matter,  had  eacaped  the  attention  of  the  writer  in  preparing  a  clasaifieation  of  the 
Aviculida,  or  tne  name  P$eudomonoti»  would  have  been  adopted.  In  the  same 
note  Prof.  Beyrich  proposed  another  genus  OasHanella,  with  the  Avicfda  gryphot- 
<Ua  of  Miinster  as  ita  type.  For  this,  the  writer,  on  the  same  grounds,  propoeed 
the  name  Qrypkorhynchiu,  in  1864.  Bey  rich's  names  for  both  of  these  geoara,  how- 
ever, having  priority  of  date,  will  liave  to  talce  precedence.  Although  neither  of 
these  genera  would  be  admitted  by  those  who  give  such  wide  limits  to  groups,  it  is 
manifest  that  such  distinctions  are  attracting  the  attention  of  systematic  workers 
everywhere.  For  instance,  Laube  adopts  Cataianella  as  a  good  genus  in  his  beantiliil 
Monograph  of  the  8t  Cassian  fossils  recently  published.  He  also  there  proposes, 
on  apparently  good  characters,  a  genus  Horneuia,  for  a  group  of  which  the  so- 
called  Germl/ia  aociaiu  of  authors  is  the  type;  though  it  is  probable  this  will 
prove  to  be  a  synonym  of  Mr.  Gabb's  genus  RhynchortteriUy  published  in  the  Galifor- 
nia  Report  in  1864,  and  founded  upon  a  shell  presenting  similar  external  characters* 
and  from  near  the  same  horizon,  in  Nevada. 

1  For  this  type  the  writer  proposed  the  name  Avieulopiima,  in  1864,  (this  Jour., 
TsL  xzzvii,  cited  above. 
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The  propriety  of  referring  the  little  Permian  and  Carbonife- 
rous shells  for  which  Prof.  Jewing  proposed  the  name  Bakevellia^ 
to  the  genus  Qervilka^  is,  to  say  the  least,  very  doubtful.  Al- 
though these  types  are  unquestionably  closely  related,  the  uni- 
form smaller  size  of  the  species  of  the  former  group,  the  more 
nearly  equal  convexity  of  their  valves,  usually  smaller  number 
of  cartilage  cavities,  and  generally  less  elongated  form  in  pro- 
portion to  the  length  of  the  hinge  line,  are  characters  which, 
when  viewed  collectively,  indicate  generic  diflferences.  The 
most  important  distinction,  however,  is  found  in  the  hinge  teeth, 
which  although  variable  in  both  groups,  differ  in  that  those  on 
the  posterior  side  of  Bakevellia  are  elongate,  linear  and  directed 
parsJlel  to  the  hinge  line,  instead  of  being  shorter  and  oblique ; 
while  those  in  front  of  the  beaks  range  obliquely  forward  and 
downward,  instead  of  forward  and  upward,  as  in  Gei-mUea.  Again 
Bakevellia  has  the  anterior  muscular  scar  proportionally  larger, 
so  much  so  indeed  that  Prof.  King  referred  the  genus  to  the 
ZHmyariOj  though  it  belongs  to  the  Avicula  group  near  Gervillta. 

Again,  in  including  in  the  genus  Pecten  the  Paleozoic  shells 
for  which  Prof.  McCoy  proposed  the  name  Aviculopecten,  Prof. 
Geinitz  ignores  important  distinctions  that  have  been  known  for 
fifteen  or  sixteen  years  past,  to  clearly  separate  these  grou{>s. 
These  are  the  proportionally  larger  size  of  the  posterior  ear  in 
Avtcuhpeeten,  instead  of  the  reverse,  and  its  broad  Pterinea-like 
cardinal  area,  or  hinge  plate,  with  parallel  longitudinal  cartilage 
furrows,  and  in  general  without  traces  of  a  central  cartilage  pit 
under  the  beaks.  Even  Woodward,  who  was  the  most  ex- 
tremely conservative  of  all  modern  conchologists,  in  regard  to 
generic  distinctions,  not  only  separated  these  snells  from  the  ge- 
nus Pecten,  but  even  placed  them  doubtfully  in  the  family  Amc- 
viidx.  No  well  informed  conchologist  would  at  the  present 
time  refer  to  the  genus  Pecten,  as  properly  restricted,  any  Paleo- 
zoic species.* 

He  is  also  behind  the  present  state  of  conchological  science 
in  placing  in  the  genus  Area  forms  like  the  so-called  A,  striata 
Schlot.  (sp.),  with  the  posterior  hinge  teeth  linear,  elongated 
and  ranging  parallel  to  the  cardinal  margin.  These  belong  to 
the  genus  macrodon  of  Morris  and  Lycett.  Even  Woodward 
separates  this  group  from  Area,  but  without  sufficient  reason  in- 
cludes it  as  a  subgenus  under  Ouctdlcea.  There  are  no  true  Ar- 
eas in  the  Paleozoic  rocks. 

Another  unnatural  mingling  of  distinct  types  is  his  reference 
of  typical  Ledas  (properly  Nuculana,)  to  the  genus  Nucula. 

*  Proil  Agassix,  who  has  gone  over  the  whole  fiunily  Fectenida  with  great  care, 
and  hta  usual  thoroni^hness,  does  not,  if  correctlj  uoderatood  by  the  writer,  refer 
any  of  the  fossil  snecies  from  older  rocks  than  the  Tertiary,  to  the  genus  Preterit  as 
properly  restrictea. 
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Woodward,  Carpenter,  Oraj,  H.  &  A.  Adams,  Deshayes,  Chenu, 
in  short,  all  good  oonchologists  admit  this  as  a  distinct  genus 
from  Nxtcula;  while  Carpenter,  H.  k  A.  Adams,  M5rch,  and  other 
late  systematic  writers,  separate  it  as  the  type  of  a  distinct /ziit% 
from  the  NucuUda. 

Bat  the  most  unaoooantable  error  into  which  Prof.  Geinitz 
has  fitllen,  is  in  placing  in  the  genus  KhynchoneUa^  Spirtfer  hemi- 
plicatus  of  Hall,  the  type  of  the  new  genus  Synlrilasma^  Meek 
k  Worthen  (111.  Geo!  Report,  ii,  321).  Being  a  somewhat 
peculiar  shell,  if  the  cardinal  region  of  the  valves  was  hidden 
in  the  matrix,  and  the  surface  strise  somewhat  obscured,  it  might 
be  mistaken  for  a  RhynchoneUa ;  but  the  most  surprising  thing 
is  that  he  should  have  referred  it  to  that  genus,  wnen.the  very 
specimens  figured  by  him  show  it  to  have  a  straight  hinge  line, 
and  a  well  defined  cardinal  area,*  divided  in  the  ventral  valve 
by  a  triangular  open  fissure,  while  another  figure  shows  it  to 
have  in  the  dorsal  valve,  the  crura  and  cardinal  process^  as  in 
Orthis.  The  fact  is,  this  shell  does  not  even  belong  to  the  Rhyn- 
chonellidaSf  as  its  punctate  structure  and  other  characters  show. 
The  fact  that  Prof  Geinitz,  after  referring  it  to  RhynchoneUa^ 
speaks  of  it  as  ''  this  rare  and  beautiful  Tmbratula^^^  would  also 
seem  to  indicate  that  he  does  not  even  re^rd  the  distinctions 
between  these  two  genera  (well  known  to  be  the  types  of  two 
distinct  families),  of  much  oonseq^uence. 

Again  Prof.  Geinitz  overlooks  important  distinguishing  char- 
acters, when  he  refers  (without  even  a  recognition  as  a  sub- 
genus) to  the  genus  OrUtie^  a  typical  Streptorhynchus  (properly 
nemiproniUs).  The  distinctions  between  these  types  are  well 
defined,  so  much  so  that  even  Mr.  Davidson,  who  is  always  cau- 
tious and  conservative  in  admitting  even  subgenera,  considers 
it  a  good  subgenus;  while  most  of  the  highest  authorities  in 
various  departments  of  recent  zoology  view  differences  of  do 
greater  importance  as  being  of  full  generic  value. 

Any  of  the  numerous  collectors  of  western  Coal-measure  fos- 
sils will  at  once  recognize  the  spines  figured  by  Prof  Geinitz 
(pi.  iv,  fig.  29),  and  referred  by  him  to  Aciinoerinus^  as  those  of 
^eacrimis  mucrospinus  McChesney.  These  apines,  probably  be- 
longing to  two  or  more  allied  species,  are  widely  distributed  in 
our  Coal-measures,  from  West  Virginia  and  Pennsylvania,  to 

*  It  it  flcaroelj  neoemary  to  explain  here  that  when  Pro£  de  Kooinck  speaks  of 
ao  area,  in  describing  Rhynehonula  angulata  Linn  (to  which  species  Prof.  Qeinits 
refers  the  shell  under  consideration),  he  alludes  to  a  flattened  oral  space  on  each 
side  of  the  shell,  converging  to  the  beaks  at  an  angle  of  about  ninetj  degrees,  and 
not  to  a  true  cardinal  area,  such  as  that  term  is  applied  to  in  describmg  Brachiopods 
gemuidlT.  If  any  one,  howcTer,  has  anj  doubts  on  this  point,  these  will  at  once  be 
removedf  by  turning  to  Mr.  Davidson's  excellent  figures  and  description  of  R,  amgu- 
laUi  (Mooogr.  Brit.  Garb.  Biach.,  p.  xix),  prepared  after  a  carefol  study  of  lAoomrn'm 
original  specimen. 
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Nebraska,  and  southward  to  Texas  and  New  Mexico;  while 
thej  may  be  at  a  glance  distinguished  from  those  of  any  of  the 
forms  usually  referred  to  Aciinocrinus.  They  belong  indeed  to 
different  parts  of  the  crinoid,  being  modified  second  radial  pieces, 
while  those  of  A.  cornigerotcs,  and  A.  Oouldi^  with  which  Prof. 
Geinitz  compares  them,  are  modified  vault-pieces,  that  rise  ob- 
liquely upward  out  of  the  vault  from  above  the  horizon  of  the 
arms.  This  difference  in  the  position  and  relations  to  the  other 
parts,  of  these  spines,  imparts  an  entirely  different  form  to  the 
head  or  larger  extremity,  from  those  of  any  of  the  Sub-carbon- 
iferous crinoids,  that  renders  it  very  easy  to  distinguish  them. 
It  is  unnecessary  to  inform  any  one  acquainted  with  western  fos- 
sils, that  no  species  of  Actinocrinus^  even  giving  that  genus  its 
widest  limits,  has  yet  been  found  above  the  horizon  of  the  St. 
Louis  Limestone,  of  the  Sub-carboniferous  series,  and  the  only 
two  species  found  thus  far  up  belong  to  the  Batocrinus  section. 

Having  thus  pointed  out  what  are  believed  to  be  errors  in  re- 
gard to  cenerio  references,  respecting  which  students  who  may 
use  Prot  Geinitz's  work  ought  to  bs  informed,  some  remarks 
on  the  specific  relations  of  these  fossils  may  not  be  out  of  place. 

First  a  little  planorbicular  shell  (fig.  6,  pi.  1),  referred  by  Prof. 
Geinitz  to  Serpula  {Spirorbis)  planorUtes  Munster,  is  certainly,  as 
he  suspected,  the  same  figured  and  described  by  Prof.  Hall  from 
the  Coal-measures  of  Illinois  under  the  name  Euomphalus  rugo- 
SU8,  in  the  Iowa  Eeport.  The  reasons,  however,  for  not  believ- 
ing it  to  belong  even  to  the  same  primary  division  of  the  Animal 
Kmgdom  as  the  genus  Sfirorbis^  have  already  been  stated. 
That  it  is  also  clearly  distinct  specifically  from  the  European 
&  planorbiteSj  even  if  they  could  oe  forced  into  the  same  genus, 
is  more  positively  certain,  as  I  know  from  a  direct  comparison 
with  autfientic  foreign  specimens  of  the  latter.*  Of  the  Nebras- 
ka  shell  I  have  numerous  specimens  before  me,  from  various  lo- 
calities in  that  region,  as  well  as  from  Kansas,  western  Iowa  and 
from  Illinois.  On  comparing  these  with  German  examples  of 
S.  spirorbitesy  they  are  easily  distinguished  by  having  the  whorls 
always  very  distinctly  quadrangular,  and  broadly  flattened  on  the 
outer  side,  instead  of  presenting  an  oval  section  with  a  rounded 
or  subangular  dorsal  side  as  in  the  German  species.  The  latter 
also  has  its  deepest  umbilical  concavity  on  the  left  side  (placing 
the  shell  with  the  mouth  turned  downward  and  away  from  the 
observer),  instead  of  the  reverse.  Prof.  Geinitz  had  also  ob- 
served that  there  is  a  shallow  furrow  around  the  middle  of  the 
side  of  the  whorls  in  the  Nebraska  fossil,  where  there  ought  to 
be  a  prominence  to  make  it  correspond  to  the  S,  spirorbiiesj  but 
thinks  this  is  due  to  the  accidental  pressing  inward  of  this  prom- 

*  All  the  foreign  specimens  of  Permian  fossils  alluded  to  in  tlie  paper  belong  to 
the  Museum  of  the  Smithsonian  Institution. 
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inence.  This  obscure  farroW|  however,  is  a  natural  character  in 
the  E.  rugosuSf  though  not  always  equally  well  defined,  and  some- 
times becoming  obsolete.  Finally  it  attains  a  size  of  from  four 
to  six  times  wat  of  the  spirorbUes.  The  latter,  as  shown  by 
Prof.  Geinitz's  figures  in  his  ''Dyas,"  as  well  as  by  the  specimens, 
varies  considerably  in  some  respects,  but  the  American  shell  is 
very  constant  and  regular  in  form,  and  in  most  of  its  characters. 

I  diflfer,  if  possible,  still  more  decidedly  firom  Prof.  Geinitz,  in 
thinking  Spirorbis  lielix  of  King  identical  with  this;  and  doubt 
the  identity  of  King's  species  with  the  true  S.  spirorbites.  If  our 
shell  is  identical  with  any  European  species,  it  agrees  most  nearly 
with  the  Carboniferous  species  EuompJialus  carbonarius  Sowerby 
(=i?.  quadratus  McCoy,  Carb.  Foss.  Ixelaud,  pi.  5,  fig.  22),  which 
it  quite  nearly  resembles,  though  even  these  forms  are  clearly 
distinct. 

Murchisonia  svhtceniata  Geinitz,  Carb.  und  Dyas,  pi.  1,  fig.  18. 
As  already  stated  this  is  a  true  Orihonema^  and  will  have  to  take 
the  name  0.  mbUmiiaUi.  • 

BelleropJion  interlineatus  Portlock.  Geinitz,  ib.  This  may  or 
may  not  be  identical  with  Portlock's  species.  At  any  rate  it 
occurs  in  the  Coal-measures  of  Kansas.  The  B.  carbonarius^ 
and  B.  Montfortianus  N.  k  P.  mentioned  by  Prof.  Gteinitz  among 
other  fossils  from  the  beds  he  refers  to  the  Dyas,  are  well-known 
Coal-measure  species  in  the  West  His  B.  Marcouanus  seems  to 
be  a  good  new  species. 

MacrocheUus  Hallianus  Geinitz,  ib.,  fig.  7.  This  probably  be- 
longs  to  the  genus  Soleniscus  Meek  k  W  orthen  (Ilhnois  Report^ 
ii,  pi.  81,  fig.  15),  as  it  presents  much  the  appearance  of  speci- 
mens of  the  type  of  that  genus  with  the  beak  and  lower  part  of 
the  outer  lip  broken  awav.  If  the  specimen  firared  has  had  an 
accidental  depression  made  on  the  columella  above  the  fold,  it 
may  even  be  the  typical  species  originally  described  fix>m  the 
Coal-measures  of  Illinois. 

AUorisma  elegans  King.  Geinitz,  ib.,  £  21.  K  we  may  judge 
from  the  published  figures  and  descriptions  of  this  species,  there 
can  be  little  room  for  doubting  that  the  Nebraska  shell  figured 
under  that  name  is  a  distinct  species,  even  after  making  liberal 
allowances  for  variations.  If  so,  it  may  be  called  AUorisma  f 
Geinitzi^  though  it  seems  very  doubtful  whether  it  is  a  true  At- 
lortsma.  It  appears  to  be  congeneric  with,  and  allied  specifically 
to,  species  described  by  Dr.  Snumard  from  the  Coal-measures  of 
Kansas  and  Missouri,  under  the  names  Leptodomus  Topekaensis^ 
and  L.  granoaus.  It  is  probable  that  all  these  shells  should  be 
referred  to  the  genus  Sedgwickia  of  McCoy,  as  properly  restricted 
to  the  types  for  which  that  name  was  first  proposed  (see  Paleont. 
Upp.  Missouri,  p.  38). 

JSoIenomya  biarmica  deVern.  Geinitz,  ib.  The  specimen  figured 
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is  too  imperfect  for  satisfactory  identification  or  to  show  any  re- 
liable characters  for  distinguishing  it  from  forms  in  our  Coal- 
measures. 

Asiarte  gUthoea  McCoy.  Geinitz,  ib.,  fig.  28.  This  agrees  quite 
nearly  with  McCoy's  figure,  but  to  establish  positive  specific  iden- 
tity would  require  a  comparison  of  specimens  showing  the  hinge 
and  interior,  which  might  even  show  them  to  belong  to  difierent 
genera.  They  are  probably  both  Edmondias,  however,  and  look 
unlike  Astarie.  Dr.  White  finds  them  in  the  Upper  Coal-meas^ 
ures  of  Iowa. 

Astarie  NArascensis  (n.  sp.),  and  A.  Morionensis  Geinitz,  ib.,  as 
well  as  the  form  he  figures  A.  Vallisnerianus  King,  have  more 
the  aspect  of  Astarte;  but  the  latter  looks  less  like  Prof.  King's 
figures  than  the  form  figured  as  a  new  species  A.  Nebrascensis. 
At  any  rate,  specific  identifications,  and  even  generic  references 
of  such  shells,  can  be  admitted  only  provisionally,  until  the 
hinge  and  interior  is  known. 

Schizodus  obscurus  Sowerby,  and  S,  Rossicus  de  Vern.  The 
forms  figured  under  these  names  on  plate  I,  resemble  these  Eu- 
ropean snells  quite  nearly ;  but  it  must  be  obvious  that  in  a  genus 
like  this,  in  which  species  vary  more  or  less  in  outline,  ana  pre- 
sent so  few  characters  for  identification,  little  reliance  can  be 
placed  upon  identifications  from  external  characters  only,  espe- 
cially when  the  specimens  were  obtained  at  so  widely  distant 
localities.  The  form  referred  to  &  (Aseurus  (figs.  30  and  81),  looks 
more  like  Prof.  King's  figures  of  S.  Schlotheimi  Geinitz,  as  well  as 
more  like  natural  casts  of  that  species  now  before  me  from  Ger- 
many, than  like  Sowerby 's  or  King's  figures  of  S.  ohscurus,  which 
shows  more  elevated,  and  more  ventricose  beaks.  From  a  tracing 
of  the  type  of  Prof.  Swallow's  Oyprvcardiat  Wheeleri^  described 
from  the  Missouri  Coal-measures,  it  appears  almost  certain  that 
it  is  the  same  here  figured  under  the  name  of  S,  obscurus.  Young 
examples  of  S.  alpina  (=:Dolabra  f  alpina  Hall,  Iowa  Bep.,  pi.  29, 
f.  2)  irom  the  Lower  Coal-measures,  in  some  of  its  variations, 
rather  nearly  resemble  the  form  referred  by  Prof.  Geinitz  to  R 
Bossicus,  though  that  is  doubtless  a  distinct  species.  Dr.  White 
finds  both  of  the  shells  figured  by  Prof.  Geinitz  near  the  middle 
of  the  Upper  Coal-measures  of  Iowa. 

Area  striata  Schlot.  Geinitz,  ib,,  fig.  82.  As  already  explained, 
the  shell  figured  by  Prof.  Geinitz  under  this  name  is  a  true 
Macrodmt.  It  is  the  same  species  described  by  Mr.  Worthen  and 
the  writer  (Proceed.  Chicago  Acad.  Sci.,  i,  p.  17)  from  the  Coal- 
roeasures  at  Springfield,  Illinois,  under  the  name  M,  tenuistriata. 
It  differs  clearly  from  the  European  M.  striata^  however,  of  which 
I  have  good  examples  at  hand  for  comparison,  in  having  its  radi- 
ating lines  very  much  smaller,  or  reduced  to  minute  obsolescent 
strige  on  the  middle  and  anterior  half  of  the  valves.    The  speci- 
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men  figured  bj  Prof.  Geiniiz  only  retains  the  shell  at  the  postenor 
end,  where  the  stri»  are  stronger,  and  agree  more  nearly  with 
those  of  the  European  form.  Through  the  politeness  of  Dr. 
White,  I  have  had  an  opportunity  to  compare  good  gutta-percha 
casts  of  the  hinge  of  this  shell,  from  the  same  horizon  in  western 
Iowa  as  the  Nebraska  City  beds,  and  they  agree  well  with  the 
Illinois  shell.  I  am  aware  that  Af.  striata  varies  in  the  size  of 
its  striae,  but  it  never  has  them  reduced  to  werj  minute  or  ohso- 
lete  lines  on  the  anterior  part  of  the  valves,  like  the  American 
species,  which  is  quite  constant  in  this  character.  I  agree  with 
Prof.  King  and  others  in  believing  some  of  the  European  forms 
Prof.  Geinitz  thinks  identical  with  the  species  striata,  are  specif- 
ioally  distinct 

Nucula  Kazanensis  de  Yern.  Geinitz,  ib.,  f.  38-34.  The  fig- 
ures of  the  species  Kazanensis,  originally  published  in  the  Ge- 
ology of  Russia,  being  merely  from  imperfect  moulds  left  in  the 
matrix,  do  not  afibrd  a  reliable  means  for  comparison,  though 
they  look  like  the  Nebraska  shell.  Whatever  may  be  its  rela- 
tions, however,  to  the  Kazanensis,  it  will  be  readily  recognized 
bj  those  familiar  with  the  western  Coal-measure  fossils,  as  the 
form  described  by  Dr.  Stevens  from  the  C!oal-measures  of  Illinois 
under  the  name  Leda  bellistriata.    Of  course  it  is  not  a  Nuculau 

Nucula  Beyrichi  Schloth.  Geinitz,  ib.,  36  and  87.  This  has 
the  form  of  a  true  Nvcvda^  and  agrees  pretty  well  in  form  with 
Prof.  Geinitz's  figures  of  German  examples  of  that  species  given 
in  Prof.  Geinitz's  *'  Dyas,"  but  less  nearly  with  specimens  sent 
from  Germany  under  that  name.  They  are  probably  the  same 
described  by  McChesney  from  the  Coal-measures  under  the  name 
N.  parva. 

CUdophorus  Pattasi  M.  Y.  &  K.*  Geinitz,  ib.,  pi.  n,  fig.  8,  (fig. 
4  appears  to  represent  some  other  shell.)  This  figure  was  evi- 
dently made  from  the  internal  cast  of  a  shell  very  near,  if  not 
identical  with,  Pleurophorus  occidentalis  Meek  &  Hayden,  to  which 
genus  at  least  it  certainly  belongs.  It  niay,  or  may  not  be,  iden- 
tical with  some  of  the  German  shells  referred  to  the  Rusoan 
species  PaUasi;  but  if  we  are  to  be  guided  in  regard  to  the  true 
enaracters  of  the  type  of  that  species  by  the  figures  and  descrip* 
tion  published  by  its  founders  in  the  Greology  of  Bussia,  the 
IfTebraska  shell,  which  is  shown  to  have  the  posterior  hinge-teeth 
at  least  of  PlmrophorTis^  must  be  a  very  different  type,  since  the 
Russian  spedes  is  both  figured  and  described  as  being  ^^com- 
pleUly  edentuhusy  The  Russian  species  is  therefore  not  a  jPini* 
rophorus  (=  OUdophorus)  at  idl,  but  is  more  probably,  as  suggested 


*  If  Ptevmphonf  and  €t%dojAoru»  are  tynonyms,  or  only  sectioiM  of  the  i 
genot,  it  it  Pleunpkanu  and  oot  CttdophtmUy  at  Prof.  Q«inits  wenM  to  think,  that 
muit  take  precedeaoe,  as  Sang  proposed  the  former  geoiis,  naming  the  fo-oalkd 
Area  eo9tala,  ae  its  .type,  in  1844,  while  CUdophorui  was  not  paWshad  br  Prot 
HaUnntill847. 
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by  Prof.  King,  a  Oardiomorpha.  It  also  dijffers  from  the  "Nebraska 
shell  in  having  the  internal  ridge  bounding  the  anterior  muscular 
scar  (as  shown  in  the  figures  and  mentioned  in  the  description) 
ranging  obliquely  backward  and  downward  at  an  angle  of  45^ 
to  the  axis  of  the  valves,  instead  of  nearly  at  right  angles  to  the 
same,  as  shown  in  the  figure  of  the  Nebraska  species. 

I  have  now  before  me  an  internal  cast,  and  a  specimen  show- 
ing the  exterior,  of  what  are  strongly  suspected  to  be  two  very 
distinct  types,  that  came  from  Germany  with  the  name  Clidopho" 
ru6  Pallasi  attached.  The  one  showing  the  exterior  agrees  quite 
well  with  some  of  Prof.  King's  figures  of  his  Oardiomorpha  rnodio- 
liformis^  which  Prof.  Geinitz  cites  As  a  synonym  of  the  Russian 
species  Pallasi;  but  the  other  specimen,  that  is,  the  internal  cast, 
snows  that  it,  at  least,  is  a  true  Pleurophorus,  as  it  has  a  hinge 
with  teeth  like  the  Nebraska  shell ;  while  one  of  Prof.  King's 
figures  of  a  cast  and  his  description  show  that  his  modioliformis 
is  edentulous,  like  the  species  Pallasi. 

From  these  facts,  it  seems  highl v  probable  that  two  types  are^ 
at  any  rate  sometimes,  confounded  in  Germany,  under  the  name 
0.  Pallasi;*  that  is,  one  edentulous,  agreeing  perhaps  specifi- 
cally with  Prof.  King's  modioliformis^  and  another  with  a  toothed 
hinge,  or  in  other  words  a  true  Pleurophorus.  If  the  Nebraska 
shell  belongs  to  any  European  species,  it  is  far  more  probable 
that  it  is  identical  with  Pleurophorus  cosiatus,  with  casts  of  which, 
now  before  me  from  Europe,  Prof.  Geinitz's  figure  closely  agrees. 

CUdophorus  {Pleurophorus)  ocddentalis  M.  &  H.  Geinitz,  ib.,  tab. 
ii,  fig.  6.  The  shell  figured  under  this  name  is  certainly  not  the 
P.  oecideniaUs  Meek  &  Hayden.  In  that  species,  the  beaks  are, 
as  described,  narrow  and  projecting  beyond  the  termination  of 
the  hinge,  being  in  fact  nearly  or  quite  terminal,  while  its  dorsal 
outline  is  straight  or  even  a  little  concave  from  the  beaks  poste- 
riorly. The  form  figured  by  Prof.  Geinitz  is,  so  far  as  known  to 
the  writer,  new,  and  may  be  called  Pleurophorus  subellipticus. 

CL  (Pleurophorus)  simplus  von  Keyserling.  Geinitz,  ib.,  fig.  5. 
Prof.  Geinitz  did  not  have  specimens  of  this  shell  from  Nebra&ka, 
but  gives  a  figure  copied  from  Dana's  Geology  of  a  specimen 
from  the  Permian  rocks  of  Kansas.  It  is  the  P.  subcuneatus  M. 
&  H.,  and  ooeurs  both  in  the  Permian  and  Permo-carboniferous 
beds.  It  varies  considerably  in  form,  and  some  of  the  varieties 
like  that  figured  in  Prof  Dana's  Geology  resemble  P.  simplus^ 
though  among  all  of  the  hundreds  of  examples  I  have  seen,  not 
one  is  proportionally  so  slender  and  elongated  as  the  figure  of 
the  Russian  shell.  Nor  have  any  of  them  the  posterior  hinge- 
teeth  prolonged  nearly  so  far  backward. 

CUdophorus  solenoides  Geinitz,  ib.,  fig.  7.  This  is  a  good  spe- 
cies of  genus  ? 

*  Prof.  King  says  Prof.  Geinits  formerly  oonfoimded  PUurcphanu  eottaiut  with 
the  edentulous  so-called*  ify^i/tM  FaUan. 
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Aucella  Hausmanni  Goldf.  Geinitz,  ib.,  fig.  8.  This  is  doubt- 
less a  Myalina  resembling  the  M.  squamosa  of  England,  but  it 
is  less  nearly  like  M.  Hausmanni^  as  figured  by  Goldfuss,  and 
quite  unlike  Prof.  Geinitz's  figures  of  German  specimens  referred 
to  that  species.  It  is  doubtless  the  same  as  Myalina  Swalloti  of 
McChesney,  from  the  Missouri  Coal-measures.  I  have  also  se^ 
a  similar  form  from  beds  in  Nova  Sootia,  referred  by  good  au- 
thorities to  the  Sub-carboniferous. 

Mytilus  concavus?  Swsllovf.  Geinitz,  ib.,  fig.  9.  This  is  not 
the  form  described  by  Prof.  Swallow,  which  has  angular  instead 
of  rouoded  umbonal  slopes.  It  may  be  a  Myalina  but  it  is  cer- 
tainly not  a  true  Mytilus.     * 

Myalina  perattenuata  M.  &  H.  Geinitz,  ib.,  fig.  10-11.  Cor- 
rectly identified,  but  it  is  specifically  distinct  from  JW.  permiana 
Swallow  (cited  by  Geinitz  as  synonym),  which  has  less  attenu- 
ated beaks. 

Myalina  suhquadrata  Shumard.  Geinitz,  ib.,  figs.  25  and  26. 
Correctly  identified.  It  is  common  in  the  upper  Coal-measures 
of  this  region,  and  has  been  found  by  Dr.  White  in  the  same 
horizon  in  Iowa. 

Avicula  speluncaria  Schlot  Geinitz,  ib.,  fig.  12.  As  already 
stated,  this  belongs  to  Bey  rich's  genus  Pseudomonotis,  The 
specimen  figured  by  Prof/Geinitz  is  not  from  Nebraska,  but 
was  sent  to  him  by  Prof.  Dana  from  the  Permian  beds  of  Kan- 
sas, and  is  the  same  shell  described  by  Dr.  Hayden  and  the 
writer  under  the  name  Monoiis  Hawni*  It  nearly  resembles 
the  European  species  speluncaria,  and  may  possibly  be  identical, 
but  good  European  specimens  of  that  species  now  before  me 
can  be  distinguished  from  the  American  form.  At  any  rate  we 
have  a  specimen  from  a  bed  of  nearly  black  limestone,  far  down 
in  the  Coal-measures  at  Leavenworth,  Kansas,  agreeing  even 
more  nearly  with  P.  speluncaria  than  P,  Hawni  does,  bimilar 
forms  occur  at  different  horizons  in  the  Coal-measures  and  Per- 
mo-carboniferous  beds  in  Kansas,  and  have  been  found  in  the 
Upper  Coal-measures  of  Iowa,  by  Dr.  White. 

Avicula  pinnaformis  Geinitz,  ib.,  fig.  13.  From  specimens  of 
this  shell  shown  to  me  by  Dr.  White  from  -the  same  horizon  in 
Iowa,  I  am  sure  it  is  specifically  distinct  from  the  so-called  A, 
pinntBformis,  and  there  can  be  little  doubt  that  it  even  belongs  to 
the  distinct  genus  Pinna. 

Gervillia  parva  M.  &  H.  Geinitz,  ib.,  14.  This  dififers  from 
the  Bakevellia  parva  M.  &  H.  in  having  a  broad  shallow  depres- 
sion extending  to  the  anterior  basal  margin  from  the  umbonal 
region,  farther  back  than  that  defining  the  anterior  ear  from  the 

*  The  species  Hauyni^  will  haye  to  take  the  name  PtevdomonotiM  Hawni,  and  the 
niiiMis  shell,  supposed  to  be  a  variety  of  the  same  but  probably  disliiict,  may  be 
called  P.  nnuata,    (See  HI  GeoL  Report,  ii,  pi  27,  %  12-18.) 
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swell  of  the  umbo  in  A  parva.  It  is  an  interesting  fact,  how* 
ever,  that  there  is  a  little  shell,  of  which  we  have  specimens  for 
comparison,  in  the  Nova  Scotia  beds,  referred  by  the  highest 
authorities  to  the  Sub-carboniferous,  agreeing  with  it  in  this 
character  as  well  as  apparently  exactly  in  all  other  respects. 

Oervillia  longa  Geinitz,  ib.,  ii,  fig.  15.  A  good  species,  but  its 
position  in  the  genus  Gervi/lia  is  very  doubtful.  It  occurs  in 
Iowa,  in  a  bed  referred  by  Dr.  White  to  the  upper  part  of  the 
Lower  Coal-measures,  with  other  fossils  of  that  horizon. 

G,  {Avicula)  sulcata  Geinitz,  ib.,  fig.  16.    Also  a  good  species. 

Pecten  neglectus  Geinitz,  ib.,  fig.  17.  Appears  to  be  a  good 
species,  but  should  be  called  Aviculopecten  neglectus. 

Pecten  Missouriensisi  Shumard.  Geinitz,  ib.,  fig.  18.  This 
is  certainly  not  the  Aviculopecten  Missouriensis  of  Shumard, 
which  is  not  known  from  any  horizon  above  the  St.  Louis  lime- 
stone of  the  Sub-carboniferous  series.  It  is  the  shell  called  P. 
occidentalis  by  Dr.  Shumard,  and  afterward  named  P.  Cleave- 
landicus  by  Prof.  Swallow.  It  is  one  of  the  most  widely  dis- 
tributed of  our  Coal-measure  shells  throughout  the  West,  and 
ranges  up  through  the  Permo-carboniferous  beds  into  the  Per- 
mian of  Kansas.  No  form  nearly  allied  to  it  has  ever  been  found 
in  the  western  Sub-carboniferous  rocks,  but  specimens  now  be- 
fore me  from  rocks  in  Nova  Scotia,  so  referred  by  the  most  reli- 
able authorities,  seem  to  be  undistinguishable  from  it. 

Pecten  Hawni  Geinitz,  ib.,  fig.  19.  •  This  seems  to  be  quite 
similar  to  Pecten  Broadheadii  of  Swallow,  described  from  the 
Missouri  Coal-measures.  If  distinct  from  that  species  it  should 
be  called  Aviculopecten  Hawni,  unless  it  may  possess  internal 
characters  showing  it  to  be  the  type  of  an  unaescribed  genus. 
Dr.  White  finds  it  in  the  upper  beas  of  the  Lower  Coal-measures . 
of  central  Iowa. 

Rhynchonelta  angulata  Linn.  Geinitz,  ib.,  tab.  iii,  fig.  l-A.  As 
it  has  already  been  shown  that  the  shell  figured  under  this  name 
is  not  a  Rhynchonelta  at  all,  little  need  be  said  in  regard  to  its 

?>ecijic  relations  to  the  European  true  Rhynchonelta  angulata. 
hope,  however,  that  I  shall  be  excused  for  adding  here,  that 
the  practice  of  positively  identifying  species  from  widely  distant 
parts  of  the  eftrth  upon  such  merely  superficial  points  of  general 
resemblance,  and  thus  complicating  and  vitiating  all  conclusions 
respecting  the  geographical  and  geological  range  of  species,  can- 
not be  too  carefully  avoided. 

Camarcphoria  globulina  Phillips.  Geinitz,  ib.j  fig.  5.  Of  this 
shell  I  have  numerous  examples  from  the  same  position,  as  well 
as  from  other  horizons  of  the  Upper  Coal-measures  of  Missouri, 
Eiinsas,  Nebraska  and  Iowa.  It  has  generally  been  referred  to 
Rhynchonelta  Uta  of  Marcou,  who  has  himself  identified  it  with 
that  species.    On  comparison  with  authentic  European  examples 
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of  Camarophoria  globulina  of  Phillips,  it  is  foQDd  to  be  very  * 
similar  in  external  characters,  bat  there  is  an  insurmountable 
difficulty  in  the  way  of  referring  it  to  that  species, — that  is,  be- 
cause sections  across  the  beaks,  as  well  as  internal  casts,  show  it 
to  be  a  trvje  Rhynchonella  7 

Retzia  Mormonii  Marcou  (sp.).  Greinitz.,  ib.,  fig.  6.  This  is 
the  species  described  by  Dr.  Shumard  from  the  Coal-measures 
as  R  punctuliferaj  and  his  name  probably  has  priority.  It  is 
a  very  common  Coal-measure  and  Permo-carboniferous  form 
in  the  west.  Prof.  Marcou  mentions  finding  it  at  Nebraska 
City  associated  in  bed  C  of  his  section  with  the  other  species  re- 
ferred by  him  and  Prof.  Greinitz  to  the  Dyas  ;*  though  Prof 
Geinitz  does  not  mention  it  among  the  Dyas  fossils  at  all,  but 
refers  it  to  the  Carboniferous,  giving  Plattsmouth  as  the  locality. 
Prof  Geinitz  makes  the  California  R,  compressa  a  synonym  of 
this,  but  the  reasons  for  doing  so  are  not  very  apparent,  the  two 
shells  being  quite  diiSerent;  he  might  with  more  propriety  make 
the  R,  Mormonii  a  synonym  of  the  European  species  R.  radialis 
Phillips. 

Atkyris  suhtillta  Hall,  a  form  generally  referred  to  A,  piano- 
sulcata  Phillips,  Spirifer  planoconvexus  Shumard,  S.  cameratus 
Morton,  and  Strepiorhynchus  crenistria  (properly  Hemipronites 
crenistria)j  the  so-called  Orthisina  Missouriana,  figured  or  men- 
tioned by  Prof.  Geinitz  from  beds  he  refers  in  part  to  the  Dyas, 
and  in  part  to  the  Carboniferous,  all  occur  together,  with  the 
Rhynchonella  Uta,  Relzia  Mormonii^  and  all  of  the  Producti 
mentioned  by  him,  as  well  as  Fusulina  cylindrical  in  the  same 
or  alternating  beds  of  the  Coal-measures  and  Permo-carbonifer- 
ous beds  in  Kansas,  while  Athyris  suhtilita  ranges  up  into  the 
highest  beds  containing  Permian  types. 

Prof.  Geinitz  makes  Mr.  Davidson^s  East  Indian  Spirifer  Moo- 
sakhaliensis  a  synonym  of  ^\  cameratus  Morton.  In  this,  how- 
ever, he  is  certainly  mistaken.  Out  of  all  the  thousands  of 
specimens  of  S.  cameratus  found  in  our  western  Coal-measure 
and  Permo-carboniferous  rocks,  not  one  shows  the  distinct  regu- 
lar concentric  lamellaB  seen  on  that  species,  while  there  are  other 
differences  not  to  be  overlooked. 

Spirifer  laminosus  McCoy.  Geinifz,  ib.,  fig.  19.  ,  This  is  posi- 
tively not  S.  laminosus  McCoy,  but  merely  a  variety  of  Spirifer- 
ina  Kentucensis,  of  Shumard.  It  agrees  with  <S.  laminosus  in 
no  specific  character  excepting  the  possession  of  regular  laminse 
of  growth,  iS.  laminosus  having  a  high  flat  area  like  a  Cyrtia  (to 
which  group  Prof.  McCoy  referred  it),  and  a  broad  rounded  mesial 
fold  and  sinus  without  longitudinal  plications.  One  of  McCoy's 
figures  of  a  distorted  specimen  seems  to  show  a  plication  in  the 
sinus,  but  it  is  only  necessary  to  consult  Mr.  Davidson's  excel- 

*  See  Bull.  Soc.  Geol.  France,  t  zxi,  p.  187, 1864. 
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lent  figares  and  deaeription  of  this  species  in  his  Monograph  of 
the  British  Carboniferous  Brachiopoda,  or  Pro£  McCoy's  de- 
scription in  his  British  Paleozoic  fossils,  to  be  convinced  that  the 
two  shells  are  totally  distinct  Indeed  they  probably  belong  to 
distinct  subgenera  or  genera,  as  the  fi^.  Kentuckensis  seems  to  be 
punctate  like  Spiriferina. 

He  is  probably  right  in  making  Prof  Swallow's  so-called  Or- 
thisina  missouriana  a  synonym  of  Plicatula  strialo-costeUa  Cox, 
which  I  had  done  some  years  since.  Dr.  White  and  Mr.  St  John, 
however,  have  ascertained  that  it  posesses  some  very  extraordi- 
nary intermal  characters,  showing  it  to  be  typical  of  a  new  genus. 
Although  this  shell  closely  resembles  Mr.  Davidson's  East  In- 
dian Streptorhynchus peciinifera^  with  which  Prof  Geinitz  thinks 
it  identical,  they  must  be  specifically  distinct,  if  Mr.  Davidson's 
figure  represents  the  striae  correctly  as  running  parallel  to  the 
plications  to  the  front  margin,  instead  of  converging  toward  the 
top  of  the  plications  near  the  front 

If  Prof  Geinitz  is  correct  in  identifying  the  shell  he  refers, 
without  figure  or  description,  to  Productus  horrescens  with  P. 
Rogersii^  it  is  the  same  described  by  Dr.  Owen  under  the  name 
P,  Nebrascensis.  Dr.  Owen's  figure  gives  a  very  incorrect  idea 
of  this  shell,  and  would  never  b^  recognized  as  even  represent- 
ing an  allied  form,  but  the  locality  from  which  he  obtamed  his 
specimens  and  his  comparisons  with  P.  Humboldtii  d'Orbigny, 
led  to  the  belief  that  his  type  was  the  same  as  the  Rogersii.  In 
order  to  settle  this  (^[uestion  I  borrowed  Dr.  Owen's  typical  speci- 
mens, labelled  by  himself,  from  his  brother,  Prof  Bichard  Owen, 
and  found  it  to  be  the  common  Coal-measure  shell  generallj^ 
known  in  the  west  as  P.  Rogersii.  Out  of  thousands  of  speci- 
mens of  this  species,  showing  the  hinge  and  interior  of  both 
valves,  examined  under  all  conditions  and  of  all  ages,  not  one 
has  ever  been  seen  showing  any  traces  whatever  of  the  cardi- 
nal area  and  hinge-teeth  of  Strophalosia.  In  short  it  is  a  true 
Productus  closely  allied  to  P.  scabriculus. 

Productus  cora,  P.  semireticidatus^  P.  costatus^  P.punctatuSj  &c., 
mentioned  but  not  figured  by  Prof  Geinitz,  are  doubtless  the 
same  Coal-measure  forms  usually  so  referred  in  the  west,  and 
ranging  in  part  up  into  the  Permo-carboniferous.  That  he  fig- 
ures under  the  name  P.  Flemingii^  is  the  same  Coal-measure 
and  Permo-carboniferous  shell  described  by  Dr.  Norwood  as 
P.  Prattenianus  (as  indicated  by  Prof  Geinitz^,  which  is  also 
closely  allied  to  P.  csquicosUUus  Shumard,  though  it  is  certainlv 
not  the  P.  (kdhounianus  Swallow,  nor  P.  Flemingii^  as  Prof  (r. 
thinks.  The  other  shell  he  figures  under  the  name  P.  Koninck- 
tanus  de  Yerneuil,  looks  exceedingly  unlike  the  figures  of  the 
type  of  that  species,  being  more  probably  only  a  larger  individ- 
ual of  the  same  he  figures  as  P.  FUmingii. 

Am.  Jour.  Soi.^Segokd  Sebiss,  Vol.  XLIV,  No.  1S1.-^pt.,  1867. 
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Productus  Oancrinide  Vem.  Geinitz,  ib.,  iv,  fig.  6.  Whatever 
relations  the  shell  here  figured  bears  to  German  specimens  iclei>- 
tified  with  P.  Oancrini,  it  certainly  differs  from  the  original  Bos- 
sian  type  of  that  species,  both  in  its  proportions  and  in .  the 
prominence  of  its  beak.  At  any  rate  I  know  it  to  range  far 
down  in  the  Coal-measare  rocks  of  Kansas,  below  the  horizon 
of  the  beds  referred  by  Marcoa  and  Prof.  Geinitz  to  the  Moan* 
tain  limestone. 

Productus  Orhignianus  de  Koninck.  Geinitz,  ib.,  figs.  8  to  11. 
Prof.  Geinitz  seems  to  be  right  in  regarding  this  form  as  the 
same  as  P.  spkndens  and  P.  Wabashensis  N.  &  P.  But  Mr.  Da* 
yidson,  however,  who  ought  to  know,  refers  both  of  these,  from 
specimens  sent  him  from  the  typical  localities,  to  the  Carbonifer- 
ous species  P.  longispinus  Sowerbv.  The  shell  figured  by  Pro£ 
Geinitz  is  widely  distributed  and  very  abundant  in  our  Goal- 
measures,  and  in  Kansas  ranges  up  into  the  Permo-carboniferous. 

Producius  horridus  Sow.  Geinitz,  ib.,  fig.  7.  There  is  no 
room  whatever,  to  doubt  but  this  is  a  young  individual  of  the 
last  mentioned  species.  That  shell  varies  much  in  the  distinct- 
ness of  its  cost89,  which  are  sometimes  almost  entirely  obsolete 
on  even  adult  shells,  and  in  young  examples  like  this  they 
are  often  not  indicated  at  all,  as  may  be  seen  by  examining  the 
the  umbo  of  mature  specimens.  If  P.  horridus  was  known  to 
occur  in  these  rocks,  it  might  be  thought  possible  that  this  might 
be  its  young,  but  under  existing  circumstances,  (that  species 
being  unknown  in  America),  it  would  certainly  require  a  con- 
siderable stretoh  of  imagination,  to  see  in  this  little  shell  a  spe- 
cies which  at  maturity  attains  nearly  one  hundred  times  its  size.* 

ChoneUs  mucronata  M.  &  W.  Geinitz,  ib.,  tab.  iv,  figa.  12,  14. 
This  is  correctly  identified ;  and  his  G.  glabra  (ib.,  figs.  15  to  18) 
seems  to  be  a  good  species.  Both  of  these  species,  however, 
range  far  below  this  horizon  in  Elansas  and  Neoraska,  even  be- 
low the  horizon  of  the  beds  referred  by  Professors  Maroou  and 
Geinitz  to  the  Subcarboniferous. 

Cyathocrinus  ramosus  Schlot  Geinitz,  ib.,  fig.  19.  Is  fix>m  a 
European  specimen,  and  given  for  comparison  with  the  next^  to 
which,  however,  it  has  no  near  relations.  0.  ramosus  has  not 
yet  been  found  in  any  of  our  rocks. 

Oyathocrinus  infkxus  Geinitz,  ib.,  fig.  20.  This  species  was 
long  since  described  by  Dr.  Shumard  from  the  Goal-measures  of 
Missouri,  under  the  name  Poteriocrinus  hemisphericus  (Acad.  Soi. 
St  Louis,  i,  p.  221).  It  is  widely  distributed  in  the  western 
Goal-measures.  Several  specimens  of  it  are  in  the  Illinois  col- 
lection firom  different  localities  in  that  stete ;  and  it  is  now  known 

*  Since  this  was  written,  I  have  had  an  opportunity  to  examine  extenslTe  eoUee- 
taoDS  obtained  by  the  Nebraska  geological  surrey  in  charge  of  Dr.  Havdeo,  at  Ne- 
braska City  and  all  the  surrounding  country,  and  can  tMortpontitfdy  that  the  little 
shell  here  figured  is  the  young  of  that  referred  by  Prof.  Oefnita  to  P,  Orbipdamu, 
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to  occur  at  Omaha,  in  the  beds  referred  b^  Prof.  Marcou  to  the 
Mountain  limestone.  The  separate  crinoid  plate  (fig.  27)  given 
by  Prof.  Geinitz  on  the  same  plate,  is  a  first  radial  piece  of  the 
same  species  as  the  above,  or  of  JErisocrinus^  it  being  impossible 
to  distmguish  this  part  of  these  Orinoids  when  found  detached. 
The  fiff.  28  of  same  plate,  evidently  represents  the  subradial 
piece  of  the  C.  hemisphericus  from  the  anal  side,  being  truncated 
above  for  the  reception  of  the  first  anal  piece  and  strongly  in- 
curved below.  The  columns  figured  on  this  plate  as  Actinocri- 
nus  ?  probably  belong  to  the  same  crinoid,  or  to  ZMcrinus  mu- 
crospinus  McChesney,  the  spines  of  which  are  figured  there  er- 
roneously  as  those  of  an  Actinocrinus,  As  alr^v  stated,  no 
Actinoerinus  has  yet  been  found  in  this  country  above  the  St. 
Louis  Limestone. 

JSocidaris  Hallianus  Geinitz,  ib.,  tab.  v,  fig.  1,  is  probably  a 
good  species,  and  correctly  referred.  The  corals  figured  on  the 
same  plate  and  referred  to  Cyathaxonia^  are  very  like  Ccml-meas- 
ure  species  of  the  West  One  of  them  may  be  the  same  de* 
scribed  by  McChesney  firom  the  Coal-measures  of  Illinois  under 
the  name  C.  proUfera.  The  FuauUna  fieared  on  the  same  plate 
as  F.  cylindriea  and  F.  deprsssa^  range  tnrough  our  whole  CoaJ* 
measures,  of  Iowa,  Missouri,  Elansas  and  Nebraska,  and  j&r  up 
into  the  JPermo-carboniferous  of  Kansas.''^ 

As  the  so-called  FenesteUa  eleganiissima  Eich.,  F.  plebeja  Mo- 
Coy,  F.  virgosa  Eich.,  and  Polypora  papillata  McCoy,  figured  on 
plate  V,  are  all  identified  from  firagments  showing  but  the  non- 
poriferous  side,  such  identifications  are  of  course  not  to  be  re- 
lied upon  in  determining  the  age  of  rocks. 

Polypora  marginata  McCoy.  Geinitz,  ib.,  fig.  11.  The  porife- 
rous sur£EU»  of  this  looks  very  unlike  McCoy's  species. 

Polypora  biarmica  von  Keyserline.  Geinitz,  ib.,  fig.  18.  If 
the  figures  of  this,  and  the  form  described  by  Count  Keyser- 
ling  are  even  nearlv  correct,  they  are  clearly  distinct 

ck/nocladia  virgiuacea  Phillips.  Geinitz,  ib.,  14.  Prof.  Geinitz 
has  correctly  identified  this  with  the  type  for  which  Prof.  Swal- 
low proposed  the  name  &  biserialis.  It  differs,  however,  clearly 
from  the  S.  virgtdacea^  in  having  a  row  of  little  short  spines  (not 
mere  granules)  along  the  middle  of  each  longitudinal  branch, 
between  the  two  rows  of  pores,  and  particularly  in  having  but 
two  rows  of  pores,  instead  of  from  three  to  five.  Prof.  G^initz's 
figure  shows  the  nonporiferous  side,  but  his  artist  (who  deserves 
great  credit  for  his  accuracy)  has  well  represented  the  impres- 
sions of  the  row  of  little  spines  along  the  middle  of  the  porif- 
erous side,  in  impressions  left  in  the  matrix. 

(To  be  ooDtinne^) 

*  Since  this  was  written,  I  have  this  fossil  in  abiinclanoe,  and  many  of  onr  other 
oommoD  Coal-measure  forms,  from  Nebraska  City,  obtained  abov€  the  boriaon  of  the 
Tery  bods  from  which  the  so-called  Dyassic  fossils  were  obtained. 
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Art.  XYIL — Deaeription  of  an  apparatuafor  coUedmg  and  wair 
ing preeipiiates  in  test  hies;  by  M.  McDokald,  Pro£  Ghea. 
Ya,  Military  Institute. 

The  apparatus  is  shown  in  the  figure  in  side  eleTatkm.  a  is 
a  bracket  of  hard  wood  or  other  suitable  material,  and  serro 
as  a  support  to  the  test  tubes.  It  is  firmly  attached  to  the  np^ 
right  D  which  carries  the  inverted  syphon  tube  G,  G',  O".  It  has 
a  shoulder  at  i  which  abuts  against  the  fixed  support  c  and  pre- 
vents oscillation. 

Upon  the  bracket  A  rests  the  disk  s  of  porous  biscuit  ware, 
and  upon  this,  several  thicknesses  of  filtering  paper.    The  test 
tube  T  is  adjusted  as  shown  in  the  figure, 
and  held  firmly  in  place  by  a  clamp  (which 
is  not  shown).   There  is  an  orifice  through 
the  center  of  A  and  E  through  which  passes 
the  shorter  branch  of  the  inverted  syphon 
tube  G,  G',  G".    This  is  drawn  to  a  capil- 
lary bore  at  G",  and  serves  to  introduce 
distilled  water  into  the  interior  of  the  test 
tube  for  the  purpose  of  washing  the  pre- 
cipitate.   The  apparatus  is  supported  upon  . 
the  stand  bo,  ana  has  a  motion  of  rotation 
around  the  axis  P. 

The  disks  of  filtering  paper  have  a  di- 
ameter slightlv  less  than  tne  diameter  of 
the  disk  e;  tneir  centers  are  perforated 
with  holes  a  little  less  in  diameter  than  the 
syphon  tube  at  the  point  F. 

To  use  the  instrument,  several  thick- 
nesses of  filtering  paper  are  slipped  over 
G"  and  pressed  evenly  down  upon  e.  The 
apparatus  is  then  inverted  in  its  frame,  the  test  tube  oontaining 
the  precipitate  adjusted  and  secured  in  position. by  the  clamps 
and  then  restored  to  the  position  shown  in  the  figure. 

The  syphon  tube  is  then  connected  with  the  delivery  tube  dT 
a  wash  bottle  and  a  jet  of  distilled  water  thrown  into  the  inte- 
rior of  the  test  tube. 

Usually  this  jet  may  be  projected  against  the  bottom  of  die 
tube  with  sufficient  force  to  wash  all  the  precipitate  down  upon 
the  filter.  The  test  tube  should  fit  very  closely  upon  the  sup- 
port, or  the  pressure  will  force  liquid  and  precipitate  thioi^ 
together. 

Modifications  .of  the  apparatus  for  special  purposes  will  read- 
ily suggest  themselves,  and  any  one  of  ordinary  inganoi^  maj 
construct  one  for  himself. 
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Abt.  XVJlL — On  certain  Lecture  Experimente,  and  on  a  new 
farm  of  Eudiometer ;  by  Josiah  P.  Cooke,  Jr. 

Thb  laws  of  oombinatioii  by  volume  fill  such  an  important 
plaoe  in  our  modem  chemical  philosophy  that  simple  methods 
of  illostrating  these  fundamental  principles  in  the  lecture  room 
are  eagerly  sought  by  every  teacher  of  the  science.  The  many 
new  and  interesting  experiments  devised  for  this  purnose  by 
FtoL  HofmaoD,  first  described  in  the  Journal  of  the  Chemical 
Society  of  London  (Ser.  II,  vol.  iii,  page  156),  and  subsequently 
made  still  more  widely  known  through  his  admirable  "  Intro- 
duction to  Modern  Chemistry/'  leave  little  to  be  desired  so  far 
as  regards  accuracy  of  results  or  elegance  of  illustration.  But 
these  experiments  require  for  the  most  part  a  delicacv  of  man- 
ipulation^ which  is  incompatible  with  the  hurry  of  tne  lecture 
room,  and  a  skill  in  glass-olowiog  which  can  rarely  be  attained 
or  commanded  by  our  American  teachers.  Hence  while  seek- 
ing the  same  end  as  Professor  Hofmann,  but  with  less  ample 
appliances,  the  autluv  has  devised  for  his  own  lecture-room 
methods  of  illustrating  the  same  principles,  which  require  less 
delicate  apparatus  and  less  careful  attention,  although  as  analyt- 
ical methods  they  j;nav  not  always  be  as  accurate  as  those  of 
this  eminent  German  chemist  Following  also  the  recommend- 
ation of  Prof.  Hofmann  in  the  article  just  referred  to,  the  author 
publishes  his  methods  with  ihe  hope  that  they  may  serve  to  bring 
the  illustrations  of  these  fundamental  laws  of  chemistry  within 
the  reach  of  the  great  body  of  teachers  in  this  country. 

Many  of  the  methods  described  in  this  paper  are  alone  ren- 
dered possible  by  the  application  of  vulcanizea  rubber  stoppers 
in  the  construction  of  the  required  apparatus.  Hitherto  tnese 
have  not  been  made  of  good  quality  m  this  country,  and  those 
imported  from  Europe  were  very  costly,  and  could  only  be  ob- 
tained of  a  few  invariable  sizes.  At  the  suggestion  of  the  au- 
thor, the  '*  Boston  Belting  Co."  now  manufacture  an  excellent 
article,  which  thej  call  "stopper  cord,''  consisting  of  conical 
rolls  of  very  elastic  rubber,  aoout  4  feet  in  length  and  varying 
in  diameter  from  one-half  an  inch  at  one  end,  to  an  inch  and  a 
half  at  the  other.''^  From  these  rolls,  stoppers  of  any  required 
size  between  the  limits  named  may  be  cut  with  an  ordinary  knife 
and  bored  with  a  common  brass  cork-borer.  It  is  only  necessary 
to  moisten  the  tools  with  water  in  order  to  prevent  the  adhesion 
of  the  rubber.    Stoppers  of  this  material  are  absolutely  air-tight 

*  Aftflf  a  good  deal  of  exDerienoe,  rolls  of  the  siaet  named  above  have  been 
found  to  be  toe  most  uniTereahy  applicable,  but  tbev  can  be  made  to  order  of  any 
desired  dimeoskm  and  at  a  cost  not  ezoeediog  one  dollar  a  pound.  See  fig.  5,  where 
one  of  these  rolls  is  shown  in  the  fore-ground  of  the  wood  cat. 
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eren  against  a  foil  atmospheric  prewure,  provided  that  the  but- 
ttice  of  adhesioD  to  the  glasB  neck  ia  at  least  half  an  indi  in 
length. 

Another  material  of  prime  importance  in  these  experiments 
is  sodiam  amalgam,  which  is  most  conveniently  nsed  when  con- 
taining so  large  an  amount  of  sodiam  as  to  form  a  hard  solid. 
It  is  best  prepared  by  gently  heating  a  few  ounces  of  metallic 
mercory  in  a  shallow  iron  dish  and  Uien  cautionsly  adding  one- 
twentieth  of  its  weight  of  sodinnu  The  &rBt  half  of  the  sodiam 
should  be  added  in  very  small  portions  at  a  time  as  the  action 
at  the  beginning  is  exceedingly  violent,  bat  soon  moderates,  and 
at  last  the  melt^  amalgam  most  be  stirred  with  an  iron  spatola 
in  order  to  incorporate  thoroughly  the  materials.  As  soon  as 
cold  the  solid  amalgam  readily  separates  from  thedish,  and 
should  then  at  once  be  broken  up  into  small  fragments  and  pre- 
served in  a  well  8topi)ered  bottle. 

The  four  great  typical  compounds  of  modem  chemistry  are 
HCl,  H,0,  H,N  and  H^C.  Excepting  the  last,  for  which  we 
have  no  new  methods,  we  will  now  describe  our  methods  of  il- 
lustrating the  composition  of  each  of  these  in  turn. 

HydrMdoric  acid. — ^The  points  to  be  illustrated  in  the  case  of 

this  gas  are  all  indicated  by  the  equation  [  H  |+[  CI  [z=|    H  CI 
or  by  the  molecular  expression 


HH     +    ClCl    =     HCl 


HCl 


The  first  &ct  that  HCl  consists  of  hydrogen  and  chlorine 
gases  we  prove  \>y  the  electrolysis  of  strong  liauid  hydrochloric 
acid,  havmg  previously  shown  in  the  course  or  the  lecture  how 
HCl  is  obtained  from  common  salt,  and  that  the  liquid  acid  is 
merely  a  solution  of  the  gas  in  water.    The  de-  i. 

composing  cell,  which  we  use  in  this  experiment, 
is  represented  in  outline  by  fig.  1,  which  is 
drawn  to  a  scale  of  ^,  so  that  both  its  construc- 
tion and  dimensions  require  no  detailed  descrip- 
tion. The  two  small  open  glass  cylinders  are 
fitted  by  grinding  with  emery  to  the  two  tubu- 
latures  of  the  cell,  and  when  the  instrument  is 
not  in  use  are  closed  above  with  ground  glass  stop- 
pers. When  mounted  for  use  the  cell  is  filled  with 
strong  hydrochloric  acid  to  within  an  inch  of  the 
upper  mouths  of  the  cylinders,  and  the  glass 
stoppers  are  replaced  by  rubber  stoppers,  through 
which  pass  the  gas  delivery  tubes  ana  the  conduct- 
ifig  wires  connecting  with  the  electrodes,  which  are 
two  strips  of  platinum  foil  four  inches  long  by 
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one  inch  wida    The  platinum  condncting  wires  are  welded*  to 

the  strips  of  foil  and  secured  in-  the  rubber  stop-  s. 

pers  as  represented  in  detail  by  fig.  2.    Into  the 

lower  end  of  a  short  piece  of  glass  tube,  which 

passes  tightlj  through  the  rubber,  the  platinum 

wire  connecting  with  the  foil  is  secured  by  melting 

the  glass  around  it,  while  the  upper  end  is  left 

open  to  receive  the  copper  conducting  wires  irom 

the  battery,  and  the  connection  is  made  perfect  b^ 

placing  a  few  drops  of  mercury  in  the  tuoe.    This 

simple  form  of  oonnecting*cup  is  easily  made  and 

very  convenient 

Ab  the  conducting  power  of  hydrochloric  acid  is  ver^  good, 
three  Bunsen  cells  of  the  ordinarv  size  have  ample  intensity  and 
give  a  rapid  evolution  of  gas.  The  hydrogen  gas  is  conducted 
into  a  tall  but  narrow  glass  iar  mounted  in  the  usual  way  over 
a  small  pneumatic  trough,  while  the  chlorine  is  collected  oy  dis- 
8.  placement  in  a  precisely  similar  jar  mounted  as  rep* 
resented  in  fig.  S.  The  mouth  of  this  jar  is  closed 
by  a  ground  glass  plate,  which  is  tubulated,  as  is 
shown  in  detail  by  fig.  4.    This  tub-  4, 

ulature  a^ain  is  closed  by  a  rubber 
stopper,  through  which  pass  first,  the 
dehvery  tube,  which  reaches  the  bot- 
tom of  the  jar,  and  secondly  an  over- 
flow tube  which  merely  passes 
through  the  stopper,  and  which  in 
the  experiment  should  be  connected 
by  a  nexible  hose  with  a  ventilator. 
W  hen  a  larger  amount  of  chlorine  is 
desired  the  first  jar  may  be  connected 
with  a  second,  and  that  with  a  third,  etc,  all  mounted 
in  the  same  way,  and'  the  exit  tube  from  the  last 
jar  leading  to  a  ventilator  as  before.  When  the 
jars  are  full  the  tubulated  stoppers  with  tiieir  con- 
nections are  removed  and  a  plain  glass  cover  substituted.  This 
simple  form  of  apparatus  will  be  found  very  useful  in  all  exper- 
iments on  gases  heavier  than  the  air. 

During  me  process  of  electrolysis  the  dass  will  see  that  the 
two  gases  are  evolved  in  nearly  the  same  proportions,  the  col- 
ored gas  rising  in  one  jar  as  rapidly  as  the  water  falls  in  the 
other.  The  narrowness  of  the  jar  prevents  to  a  great  degree 
tiie  diffusion  of  the  chlorine,  ana  a  piece  of  white  paper  placed 

*  Th6  pktimtm  wire  it  ywj  eafily  welded  to  the  foil  on  a  smoothed  siirfiMe  of  a 
lamp  of  quick  lime  which  lerres  as  ao  anvil.  The  two  haying  been  placed  toffether 
in  the  reqnired  position  on  this  support  are  first  intensely  heated  at  the  pomtsto 
be  united,  with  a  blow-pipe  fiame,  and  then  a  quick  Uow  with  a  matt  namnMr 
eomplstee  the  work. 
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behind  the  jar,  will  make  tbe  line  between  the  colored  gas  and 
the  air  visible  to  a  considerable  distance.  When  the  jars  aie 
fall,  tbe  qualities  of  tbe  two  gases  may  be  made  evident  by  ap- 

Sropriate  experiments.  As  is  well  known,  the  gases  will  not  be 
elivered  in  atomic  proportions,  until  the  liquid  acid  is  saturated 
witb  chlorine.  It  is  best  therefore  not  to  empty  tbe  cell  after 
the  experiments,  but,  having  removed  the  rubber  stoppers  with 
their  attachments,  to  close  tbe  nioutb  with  tbe  ground  glass 
stoppers,  and  the  apparatus  will  then  be  ready  for  tbe  next  oc* 
casion.  It  is  also  b^  to  interpose  a  small  wash  bottle  contain- 
ing sulphuric  acid,  between  the  cell  and  tbe  chlorine  jar,  for 
this  will  not  only  dry  the  gas  but  also  equalize  the  hydrostatic 
pressure  on  the  two  delivery  tubes.  Decomposing  cells  like 
that  represented  in  fig.  1,  and  all  other  forms  of  glassware  de- 
scribed in  this  paper  are  made  by  the  New  England  Olass  Ca, 
of  East  Caifibridge,  and  can  be  ordered  Uirough  any  of  the 
dealers  in  philosophical  apparatus  in  Boston.  A  much  simpler 
deoomposinff  cell,  although  not  quite  so  efficient  an  apparatus, 
can  be  made  with  a  common  IT  tube  supported  on  a  wooden 
stand  and  mounted  with  rubber  stoppers,  delivery  tubes  and 
platinum  electrodes  in  every  respect  like  the  other. 

Tbe  second  point  to  be  illustrated  in  regard  to  hydrochloric 
acid  is,  that  it  consists  of  equal  volumes  of  its  constituent  gases; 
and  although  by  our  first  experiment^  if  made  in  the  way  we 
have  described,  it  is  shown  that  the  gases  are  evolved  in  nearly 
Cjqual  proportions,  yet  a  second  experiment  is  reouired  to  estab- 
lish the  aosolute  truth*  of  this  important  fact.  The  apparatus 
we  use  for  this  purpose  is  represented  in  fig.  6,  and  the  details 
of  the  several  parts  are  shown  in  fig.  6.  The  two  gases  are 
evolved  together  from  a  simple  decomposing  cell,  shown  more 
in  detail  in  fig.  9,  but  in  connection  with  another  apparatus,  and 
the  connection  of  the  battery  with  the  two  electrodes,  is  here 
made  as  before  shown  in  fig.  2.  The  mixed  gases  pass  through 
a  small  drying  tube  filled  with  pumice  moistened  with  oil  of  vit- 
riol, into  an  absorption  tube  whose  construction  is  shown  in  de- 
tail by  fig.  6.  As  the  gaseous  mixture  is  decidedly  lighter  than 
air,  it  is  conducted  to  the  top  of  the  absorption  tube  through 
the  small  quill  tube,  and  overflows  through  the  short  tube  Ins- 
low.  Both  of  these  should  pass  air-tight  through  the  rubber 
stopper,  which  closes  the  mouth  of  the  large  absorption  tube  and 

*  We  bert  of  oootm  leare  out  of  Tiew  the  snaftU  diflforeooe  which  ariset  from 
th«  fact  that  the  gases  do  not  absolutely  obej  Mariotte's  kw  and  are  therefore  an- 
equally  coDdeusM  eren  by  the  atmospheric  pressure.  The  Tolumes  of  the  two 
gases  would  undoubtedly  lie  exactly  equal  uooer  greatly  diminished  preesore,  but 
under  the  pressure  of  the  air,  the  Tolume  of  tbe  molecular  weight  of  chlorine  is 
about  |4v  IMS  than  the  corresponding  Tolume  of  the  molecular  weight  of  hydrogen. 
adlAirBnoe  by  ao  sieaDs  iBappnoiabls  in  accurate  experiments. 
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which  should  therefore  have  a  bearing  on  the  glass  of  at  least 
half  an  inch.    It  will  be  noticed  that  while  the  overflow  tube 


WvJ 


is  straight,  the  delivery  tube  is  bent  so  that  its  open 
end  is  four  or  five  inches  above  the  mouth  of  the  ab- 
sorption tube.     Rubber  stoppers,  or  rather  caps,  must 
also  be  provided,  bv  which  the  open  ends  both  of  the  delivery 
and  the  overflow  tubes  may  be  closed  at  the  right  time.    These 
are  made  by  boring  with  a  cork-borer  nearly  through  an  ordinary 
stopper  and  then  pulling  out  the  rubber  core  with  a  pair  of 
pincers.    The  absorption  tube  should  now  be  divided  into  two 
parts  of  equal  capacity  by  means  of  rubber  rings  having  how- 
ever a  length  of  three  or  four  inches  at  the  lower  end  for  the 
absorbent  liquid. 

The  absorption  tube  having  b^n  i)repared  as  described  and 
filled  with  the  mixed  gases,  the  experiment  is  made  in  the  fol- 
lowing way.  The  apparatus  is  first  rapidly  depressed  in  a  solu- 
tion of  caustic  soda  (of  the  ordinary  strength  used  in  the  lab- 
oratory) until  the  liquid  rises  in  the  tube  to  the  level  of  the  first 
rin^.  The  open  end  of  the  delivery  tube  is  now  quickly  closed 
with  the  ruboer  cap,  and  then  the  end  of  the  overflow  tube  is 
closed  in  the  same  way — the  second  rubber  cap  having  been  pre- 
viously dropped  upon  the  bc)ttom  of  the  glass  vessel  containing 
the  soda  solution  so  as  to  be  ready  for  the  purpose.  The  tube, 
now  perfectly  air  tight^  is  removed  from  the  liquid  and  the  solu- 
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tion  of  soda  turned  backward  and  forward  through  its  entire 
length  antil  the  chlorine  is  wholly  absorbed.  The  end  of  the 
overflow  tube  is  now  opened  dnder  water  colored  blue  with  lit- 
mus, which,  as  it  rushes  in,  will  be  instantaneously  bleached, 
indicating  the  presence  of  chlorine.  The  tube  must  now  be 
immerq^  in  the  water  until  the  level  of  the  liquid  is  the  same 
within  and  without,  when  it  will  be  found  that  just  one-half  of 
the  gas  has  been  absorbed.  We  have  now  proved  that  one-half 
of  the  volume  of  gas  evolved  during  the  electrolysis  of  hydro- 
chloric acid  consists  of  chlorine,  and  it  only  remains  to  show 
that  the  remaining  half  still  left* in  the  tube  is  hvdrc^n.  For 
this  purpose  the  delivery  tube  may  be  connected  with  a  water 
faucet  and  the  gas  burnt  as  it  is  forced  out  through  the  overflow 
tube. 

We  have  now  proved  first,  that  hydrochloric  acid  is  composed 
of  hydrogen  and  chlorine ;  secondly,  that  these  gases  are  present 
in  equal  proportions  by  volume,  and  in  order  to  complete  our 
demonstration  of  the  constitution  of  this  typical  compound,  we 
have  only  to  prove  that  when  these  equal  volumes  unite  to  form 
HCl  there  is  no  condensation.  This  we  may  do  either  synthet- 
icallv  or  analytically. 

The  svnthetical  experiment  is  made  b^  filling  the  absorption 
tube  as  before  with  the  mixed  gases  obtained  by  the  electrolysis 
of  hydrochloric  acid,  taking  great  care,  as  also  in  the  previous 
experiment,  that  the  tube  should  be  perfectly  diy.  It  will  of 
course  be  necessary  to  have  two  of  these  tubes  if  both  exper- 
iments are  to  be  made  in  the  same  lecture.  The  tube  thus  filled 
is  to  be  exposed  for  some  time  to  bright  diffused  sun-li^ht,  and 
afterwards  directly  to  the  sun-beam  until  perfect  combination 
results.  If  the  glass  is  quite  thick,  and  the  rubber  stopper  b 
forced  in  very  tight,  the  gases  may  even  be  exploded  in  the 
tube  without  danger,  although  this  form  of  the  experiment  is 
always  attended  with  some  risk.  When  the  gases  are  in  either 
way  thoroughly  combined,  the  end  of  the  exit  tube  is  first 
opened  under  mercury,  in  order  to  prove  that  no  condensation 
has  taken  place,  and  afterwards  under  water  colored  blue  by 
litmus,  when  a  very  rapid  absorption  takes  place,  and  the  red- 
dening of  the  water  will  indicate  that  HCl  has  in  fact  been 
formed. 

The  analytical  experiment  is  made  by  decomposing  HCl  gas 
by  means  of  sodium  amalgam.  For  this  purpose  the  carefully 
dried  gas  is  first  collected  over  mercury  in  a  perfectly  dry  tube. 
This  tube  we  assume  is  graduated,  or  at  least  divided  into  two 
parts  of  equal  capacity.  The  tube  full  of  gas  is  now  slipped 
over  the  mouth  of  a  rubber  cap,  which  has  been  previously 
filled  with  the  amalgam,  see  fig.  5  (lefl  side  of  the  wooa  cut),  and 
sunk  in  the  mercury  trough  until  the  liquid  is  just  level  with 
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the  brim.  This  cap,  which  is  easily  made  from  the  "  stopper 
cord,"  should  be  capable  of  holding  ten  or  twenty  cubic  centi* 
meters  of  the  amalgam,  and  should  tightly  clasp  the  tube.  More- 
over  for  this  purpose  the  solid  amalgam,  above  described,  should 
be  reduced  with  mercury  to  the  consistency  of  a  thin  paste. 
The  amalgam  is  now  to  be  shaken  up  in  the  tube  for  several 
minutes  until  the  decomposition  is  complete,  and  then  the  mouth 
of  the  tube  may  be  opened  under  mercury.  The  liquid  will 
rise  to  supply  the  place  of  the  chlorine  which  has  been  aosorb^, 
and  on  sinking  the  tube  in  the  mercury  trough  until  the  level  is 
the  same  within  as  without,  it  will  appear  that  exactly  one-half  of 
the  volume  has  disappeared.  As  this,  however,  would  require  a 
deep  cistern  of  mercury,  and  as  the  interior  surface  of  the  tube 
is  left  in  such  a  very  dirty  condition  as  to  obscure  the  resu}t,  we 
prefer  to  transfer  the  tube  to  a  jar  of  water,  which,  when  the 
cap  is  removed,  at  once  displaces  the  mercury  and  washes  out 
the  interior,  without  sensibly  impairing  the  accuracy  of  the  ex* 
periment. 

Water. — The  points  to  be  illustrated  in  the  case  of  water  or 
rather  of  free  steam  are  all  indicated  by  the  equation 


HH    |  +  |0  |=:|   H^O 


There  is  no  more  striking  experiment  in  this  connection  than 
the  decomposition  of  water  dv  sodium,  but  as  made  in  the  usual 
way  the  experiment  is  attenaed  with  no  little  danger.  Sodium 
in  certain  states  explodes  violently  when  brought  in  contact 
with  water,  and  after  several  accidents  of  this  sort  we  have  sub- 
stituted the  solid  sodium  amalgam  above  described  with  the 
best  results.  We  place  an  ounce  or  more  of  this  amalgam  in  a 
common  gas  flask  and  pour  upon  it  water.  The  action  is  very 
moderate  and  must  be  assisted  by  a  gentle  heat,  but  on  heating 
the  flask  with  a  gas  lamp  the  gas  is  evolved  rapidly  and  with 
^eat  regularity.  We  collect  it  over  the  pneumatic  trough  and 
illustrate  its  properties  in  the  usual  way. 

We  illustrate  the  fact  that  water  is  composed  of  two  volumes 
of  hydrogen  to  every  one  of  oxygen  by  the  electrolysis  of  di- 
lute sulphuric  acid,  using  for  the  purpose  the  decomposing  cell, 
fig.  1,  already  described.  We  collect  the  gases  in  two  tall  bell 
glasses  standing  side  by  side  on  the  shelf  of  the  same  pneumatic 
trough.  These  bells  are  of  course  calibrated  and  the  equal  di- 
visions marked  by  rubber  rings.  Six  cells  of  Bunsen^s  battery, 
medium  size,  give  a  rapid  evolution  of  gas. 

Lastly  we  illustrate  the  fact,  that  when  the  elementary  gases 
unite  to  form  aqueous  vapor,  three  volumes  are  condensed  to 
two,  by  means  of  the  eudiometer  represented  in  fig.  7.  This 
apparatus  is  easily  made  with  a  common  iron  casting  well  known 
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to  fteam  fitters  as  a  ''  return  bend."    Any  machinist  wiU  eanlj 
adapt  this  casting  to  the  required  use  by  attaching  to  it,  as  shown 
in  the  figure,  a  circular  iron  plate  to  serve  as  a  stand,  by  also 
^  screwing  on  to  one  side  an  or-  s. 

dinary  "  elbow  joint,"  and  at  the 
same  time  by  carefully  rimming 
out  the  three  apertures  so  as  to  pre- 
sent smooth  sur&ces  for  the  ad- 
hesion  of   the   rubber  stoppers. 
Into  one  of  the  openings  of  the 
'*  return  bend  "  we  fasten  with  a 
perforated  rubber  stopper,  a  com- 
mon straight  eudiometer  tubey  such 
for  examjMe  as  is  ordinarily  used 
in  Bunsen's  method  of  gas  anal- 
ysis, while  into  the  second  open- 
ing we  &8ten  in  a  similar  way  an 
open  glass  tube.    In  the  opening 
of  the  elbow  joint  we  secure  with 
&  perforated   rubber   stopper  as 
beK>re,  that  convenient  substitute 
for  a  stop  cock  so  well  known  to 
chemists  as  a  nipper  tap.    Last  of  ^:^ 
all  we  obtain  from  the  dass  house         ^ 
a  tubulated  tube  like  tnat  shown  in  fig.  8,  of 
such  size  that  it  will  eover  the  eudiometer  tube 
and  fit  the  upper  end  of  the  same  rubber  stop- 
b  per  by  which  the  last  is  secured  in  its  place. 
The  upper  end  of  this  outer  tube  is  also  closed 
with  a  perforated  stopper,  as  shown  in  the  fiff- 
ure,  and  fine  platinum  wires,  connecting  wiUi 
the  wires  of  the  eudiometer,  pass  between  the  stopper  and  the 
glass.    The  lower  end  of  the  outer  tube  should  not  nt  too  tightly 
around  the  rubber  stopper  so  that  it  can  easily  be  removed 
when  not  wanted,  moreover  all  the  stoppers  should  be  made  of 
such  length  that  while  perfectly  tight,  they  can  easily  be  removed 
for  cleaning  the  tubes.'^    These  rubber  joints,  if  well  made,  give 
great  flexibility  to  the  apparatus  and  enable  it  to  withstand 
quite  rough  usage. 

The  eudiometer  being  thus  mounted,  mercury  is  first  poured 
into  the  open  limb,  which  is  then  dosed  with  a  rubber  stoppw 
and  the  mercury  transferred  by  inclining  the  apparatus  to  the 
closed  limb,  this  process  being  repeated  until  the  eudiometer 

*  It  is  also  best  to  place  around  the  upper  end  of  the  eudiometer  tube  a  rubber 
ring,  <^te  narrow,  but  sufliciently  thick  to  fill  the  annular  space  whea  tba  ooter 
tube  18  in  its  place,  and  alto  perforated  with  a  number  ai  small  bdea,  ao  that  r*^ 
steam  or  wupor,  employed  in  Uie  azperimenta,  may  pass  £f»elj.  Tliis  rii^  < 
the  eudiometer  tube  and  gives  greater  aotidltjr  to  Che  apparatus. 
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tube  is  full    The  excess  of  mercury  is  now  drawn  out  of  the 
open  tube  by  the  tap  and  this  tube  having  been  removed  the  in- 
strument is  left  as  represented  in  fig.  9.    The  eudiometer  is  now 
ready  for  receiving  the  mixed  gases,  which  are  passed  up  into  it 
from  a  simple  decomposing  cell,  as  shown  in  the  figure,  the  ex- 
cess of  mercury  overflowing  into  any  ^ 
convenient  vessel.  Theo/>en^te6eisnow 
replaced  and  the  outer  tube  secured  in  ' 
position.    It  is  next  necessary  to  raise 
the  temperature  of  the  eudiometer  tube 
to  a  point  considerably  above  the  boil- 
ing point  of  water  and  maintain  it  at 
this  temperature  during  the  rest  of 
the  experiment.    This  is  most  conven- 
iently done  by  passing  through  the 
outer  tube  the  vapor  of  amylic  alcohol 
(fousel  oil,)  which  may  be  generated 
in  a  flask  placed  at  one  side  and  con- 
nected by  a  glass  tube  with  the  upper 
end  of  the  apparatus.    The  tubula- 
ture  at  the  lower  end  of  the  tube 
should  at  the  same  time  be  dipped 
iEto  the  mouth  of  a  glass  bottle  into 
which  the  alcohol  may  flow  as  fast  as 
the  vapor  is  condensed,  .and  since  the 
latent  neat  of  this  vapor  is  very  small, 
this  simple  method  of  condensation 
will  be  found  amply  sufficient.              ' 

As  soon  as  the  temperature  of  the 
eudiometer  tube  is  constant,  which  can 
easily  be  told,  because  the  mercury 
column  will  then  remain  at  a  constant 

height,  mercury  must  be  poured  into  the  open  tube  or  with- 
drawn from  it  by  the  nipper  tap  until  the  level  is  the  same  in 
both  limbs  of  the  apparatus,  it  remains  now  only  to  note  the 
volume  of  the  confined  ^  and  to  explode  it  by  passing  an  elec- 
tric spark  through  the  platinum  wire  already  noticed,  first,  how- 
ever, tightly  closing  the  end  of  the  open  tube  with  its  rubber 
stopper.  When  the  stopper  is  removed  and  the  mercury  col- 
umns again  brought  to  the  same  level  it  will  be  found  that  the 
volume  of  the  confined  gas  has  been  reduced  one-third.  The 
result,  however,  is  always  a  little  too  small,  because  aqueous 
vapor,  even  at  the  boiling  point  of  amylic  alcohol,  1S2^  C,  does 
not  exactly  obey  Mariotte  s  law,  and  is  somewhat  more  con- 
densed than  the  mixed  gases  by  the  atmospheric  pressure.  It 
would  be  better  to  employ  the  vapor  of  a  liquid  having  a  still 
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higher  boiling  point,  but  the  results  with  amylic  alcohol  are 
sufficiently  accurate  for  a  lecture  experiment* 
Ammoi^ia.— The  points  to  be  illustrated  in  the  case  of  ammo- 


nia are  indicated  by  the  equation    H   H    H[+|  N  |=|  hJ  ^  j* 


We  demonstrate  the  composition  of  ammonia  by  the  old 
methods  which  are  familiar  to  every  teacher,  synthetically  by 
passing  a  mixture  of  nitric  oxyd  and  hydrogen  over  heated 
platinum  sponge  as  in  the  beautiful  experiment  of  the  late  Dr. 
Hare,  and  analytically  by  decomposing  aqua  ammonia  either 
by  electrolysis  or  by  means  of  chlorine.  For  the  electrolysis 
of  ammonia  the  decomposing  cell  fig.  1  may  be  used,  filling  it 
with  the  strongest  aqua  ammonia  and  adding  a  not  too  small 
amount  of  sulphate  ammonia  in  order  to  increase  the  condadang 
power  of  the  liquid.  The  reaction  is  less  simple  than  in  the 
electrolysis  either  of  water  or  of  hydrochloric  acid,  bat  as  the 
final  results  the  gasses  are  evolved,  very  nearly  at  least,  in  ato- 
mic proportions,  three  volumes  of  hydrogen  to  one  of  nitrogen. 
They  can  be  collected  separately  in  graduated  bells  as  in  the 
electrolysis  of  water.  In  decomposing  ammonia  by  chlorine  we 
use  with  very  satisfactory  results  the  apparatus  shown  in  fig.  6 
and  already  described.  For  this  use  however  a  tube  should  be 
selected  so  thin  that  water  may  be  boiled  in  it  without  risk  of 
breaking  the  glass.  The  tube  having  been  filled  by  displaoe- 
ment  with  pure  and  dry  chlorine  ^as,  we  press  down  the  lower 
end  into  very  weak  aqua  ammonia  (eight  measures  of  water  to 
one  of  the  concentrated  solution,)  until  the  liquid  flowing  in 
through  the  overflow  tube  rises  to  the  height  of  the  first  rubber 
ring.  We  now  quickly  close  the  delivery  tube  with  its  rubber 
cap  and  allow  the  absorption  to  continue  until  the  tube  is  about 
half  full  of  the  ammonia  water  when  we  also  close  the  overflow- 
tube  and  shake  up  the  liquid  in  the  large  tube  until  all  cloadi- 
ness  has  disappeared  from  the  interior.  The  decomposition  is 
now  complete  but  a  considerable  amount  of  the  liberated  nitre* 
gen  still  remains  dissolved  in  the  liquid.  To  expel  this  we 
heat  the  tube  carefully  over  a  gas  lamp  until  the  liquid  within 
begins  to  boil.  On  now  transferrins  the  apparatus  to  the  poea- 
matic  trough  and  opening  the  overflow  tube  under  water  it  will 
be  found,  when  the  tube  cools,  that  just  one- third  of  the  original 
volume  is  left  and  it  can  easily  be  shown  that  the  residual  gas 

*  Indeed  we  can  obtain  with  free  steam  a  result,  whidi  it  suffidently  oaar  ih% 
theory  for  aU  purposes  of  illustration,  only  it  is  then  important  that  both  th* 
mizea  gases  and  tlie  resulting  yapor  should  be  measured  under  a  pretiure  eon* 
siderably  lees  than  that  of  the  atmosphere.  For  thb  purpose  a  loqg  eodicMnetflr 
tube  should  be  used  and  before  each  measurement  the  ieyel  of  the  mercorf  eboald 
be  adjusted  so  that  it  shall  stand  in  the  open  tube  from  10  to  15  incbet  lower  thaa 
b  the  eudiometer.  Of  course  the  diflferenoe  of  Ieyel  most  be  the  iame  mt  bolb 
measurements. 
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is  nitrogen.  Hence,  it  follows,  since  chlorine  always  combines 
with  its  own  volume  of  hydrogen,  that  ammonia  contains  only 
one  volume  of  nitrogen  to  every  three  volumes  of  hydrogen, 
the  point  to  be  proved.  To  complete  this  series  of  illustrations 
it  only  remains  to  show  that  in  ammonia  gas  the  four  volumes 
are  condensed  to  two.  For  this  purpose  some  dry  ammonia  ^ 
is  passed  up  into  the  eudiometer  tube  as  in  fig.  9.  The  side 
tube  is  then  replaced  as  in  fig.  7,  the  mercury  level  adjusted  and 
the  position  marked  with  a  rubber  ring.  A  stream  of  electric 
sparks  from  a  Btihmkorfl*  coil  is  now  passed  through  the  gas,  so 
arranging  the  connections  that  the  sparks  may  traverse  the 
whole  length  of  the  gas  column,  and  the  amount  of  gas  should 
be  small  enough  to  render  this  possible.  The  decomposition 
proceeds  somewhat  slowly,  but  after  sujfficient  time  on  readjust- 
ing the  level  it  will  be  found  that  the  volume  of  the  gas  has 
doubled.  Besides  the  experiments  described  above,  there  are 
many  others,  to  which  these  same  forms  of  apparatus  are  appli* 
cable;  but  these  will  suggest  themselves  to  every  teacher  ana  it 
is  not  therefore  necessary  to  enter  into  further  details. 

JBudtomeier. — ^The  eudiometer  described  above,  although  origi- 
nally contrived  for  the  lecture  table  has  proved  to  be  of  still 
greater  value  in  the  laboratory,  in  all  processes  of  gas  analysis 
for  which  such  an  instrument  is  required.  It  is  not  only  very 
cheap,  simple,  and  easil;^  repaired,  but  also  equallv  as  accurate 
as  the  the  most  complicated  apparatus.  It  can  be  used  in  a 
room  of  the  most  variable  temperature ;  for  by  passing  a  cur- 
rent of  water,  or  of  steam,  as  the  case  may  require,  through  the 
outer  tube  the  temperature  of  the  eudiometer  tube  may  be  easily 
maintained  absolutely  constant.  The  various  gases  are  passed 
in  as  shown  in  fig.  9  and  through  the  same  opening  the  reagents 
used  in  the  processes  of  analysis  are  readily  introduced.  By 
replacing  the  open  tube  as  in  fig.  7,  and  bringing  the  two  mer- 
cury columns  to  the  same  level,  the  residual  volumes  may  always 
be  read  off  under  the  atmospheric  pressure  and  at  a  constant  tem- 
perature, indicated  by  a  tnermometer  placed  in  the  annular 
space  between  the  tubes.  Or  on  the  other  hand  by  varying  the 
height  of  the  mercury  column  in  the  outer  tube  we  may  reduce 
the  gas  to  the  same  volume  and  measure  the  difference  of  ten- 
sion according  to  the  method  of  Begnault.  This  form  of  eudi- 
ometer is  especially  adapted  for  the  admirable  methods  of  gas 
analysis  devised  by  Bunsen.  The  absorbent  balls  used  by  him 
are  most  readily  introduced  when  the  apparatus  is  arranged  as 
shown  in  fig.  9  and  the  volume  of  aqueous  vapor  formed  afi«r 
combustion  may  easily  be  measured  by  replacing  the  current  of 
cold  water  through  the  outer  tube  by  a  current  of  free  steam. 
In  this  case  it  will  be  best  to  measure  the  gas  under  as  great  a 
difference  of  pressure  as  possible,  in  order  to  ensure  that  all  the 
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water  is  vaporized  and  also  in  order  to  avoid  the  somewhat  un- 
certain correction  arising  from  the  diflerenoe  of  temperatuie  of 
the  two  limbs  of  the  apparatus.  This  correction,  which  in  most 
cases  is  insignificant,  oecomes  important  when  steam  is  nsed, 
and  it  is  dien  best  to  measure  direct!  v  the  diflEbrence  of  level  be* 
tween  the  mercury  in  the  open  mouth  of  the  iron  dstem,  fi^.  9, 
and  that  in  the  tube.  This  we  do  by  the  millimeter  divisions 
on  the  eudiometer  tube  with  the  aid  of  a  very  simple  contri- 
vance. A  split  rinff  of  blackened  sheet  brass,  carrying  a  bent 
steel  wire,  is  slipped  down  over  the  outer  tube  until  the  end  of 
the  wire  iust  touches  the  surface  of  the  mercury.  The  vertical 
heiffht  of  this  simple  measure  being  known  we  have  only  to 
add  to  it  the  hei^nt  of  the  mercury  column  above  the  upper 
edge  of  the  ring  m  order  to  know  the  exact  difference  of  level 
Of  course  care  must  be  taken  when  the  measurement  is  made 
that  the  mercury  column  is  vertical,  but  it  is  unnecessary  to 
dwell  on  such  obvious  precautions,  which  are  essentially  the 
same  with  this  apparatus  as  those  so  fully  detailed  by  Bunsen  in 
his  work  on  *'  Gbsometry."  It  is  obvious  moreover  that  the 
number  of  these  corrections  is  considerably  diminished  in  using 
this  apparatus  as  compared  with  the  ordinary  mercury  pneu- 
matic trough,  and  besiaes  the  convenience  and  comfort  of  work- 
ing in  a  warm  room,  it  has  the  additional  recomendation  that  it 
xeouires  a  very  small  amount  of  mercury. 

The  above  apparatus  as  represented  in  fig.  9  may  also  be 
used  with  great  advantage  in  Gay  Lussac's  process  of  determin- 
ing the  density  of  vapors.  The  method  of  using  it  is  obvious 
to  any  one  who  is  jbmiliar  with  the  process.  After  a  weighcKi 
amount  of  the  liquid  under  examination  enclosed  in  a  thin  glass 
bulb  has  been  passed  up  into  the  eudiometer  tube  it  is  readily 
converted  into  vapor  bv  passing  steam  or  the  vapor  of  some 
liquid  of  a  still,  higher  boiling  point*  through  the  outer  tube. 
All  the  measurements  required  in  the  determination  are  now 
easily  made.  The  temperature  is  measured  by  a  thermometer 
placed  in  the  annular  space  between  the  two  tubes  and  the  differ- 
ence of  level  of  the  mercury  in  the  two  limbs  of  the  instrument 
may  be  most  accurately  determined  by  means  of  a  cathetometer 
aided  by  the  simple  contrivance  just  aeacribed. 

*  HjdroearboDS  of  hi^h  bat  still  constant  boiling  points,  obtained  by  the  methods 
of  Mr.  C.  M.  Warren,  might  be  used  with  proper  precautions  in  such  determi- 
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Abt.  XlK.'-^Ort/siaUographic  JExamination  of  some  ATnerican 
ChloriUe;  by  JosiAH  P.  Cooke,  Jr. 

Through  the  kindness  of  my  friend  Prof.  Brush  of  Kew 
Haven,  I  have  had  the  opportunity  of  examining  some  unique 
specimens  of  the  Chlorites  from  the  well  known  locality  at 
Texas,  Lancaster  county, 
Pennsylvania.  Mjr  ob- 
servations confirm  in  al- 
most every  particular, 
those  previously  made 
by  M.  Des  Cloizeaux 
and  published  in  his  ad- 
miraole  Manuel  de  Min- 
eralogie,  tome  i,  pp.  488- 

461 ;  but  the  perfection  of  the  crystals  at  my  disposal  have  en- 
abled me  to  obtain  a  greater  degree  of  accuracy  in  my  measure- 
ments and  also  to  develop  some  additional  facts,  especially  by 
comparing  the  clinochlore  from  Texas,  Pennsylvania,  with  that 
from  Chester  county  in  the  same  state  and  luso  with  that  from 
Chester  in  Massachusetts. 

KdmmererUe  or  Vtokt  Chrome  Chlorite. — The  purest  crystals  of 
this  beautiful  mineral  have  the  form  represented  in  fig.  1. 
They  are  generally,  however,  macled  and  then  appear  as  in  fig. 
2.  Besides  the  hBasl  plane  0  and  the  planes  of  fundamental 
rhombohedron  B,  these  crystals  also  present  the  planes  of  sev- 
eral subordinate  rhombohedrons  of  somewhat  variable  character, 
and  in  addition  the  basal  edges  of  the  rhombohedrons  are  more 
or  less  modified  by  the  planes  of  hexagonal  pyramids,  but  un- 
fortunately the  last  are  so  strongly  striated  and  uneven  as  to  be 
whollv  indeterminable.  The  violet  Kammererite  is  frequently 
mixed  with  green  clinochlore,  which  gives  to  the  crystals  a  green- 
ish tinge.  On  these  compound  crystals  the  pyramidal  planes 
are  much  more  dominant  than  on  the  crystals  of  pure  Kam- 
mererite, and  in  this  way  the  crystals  of  one  mineral  pass  into 
those  of  the  other,  the  violet  rhombohedrons  of  Kammererite 
merging  into  the  green  hexagonal  pyramids  of  clinochlore.    We 

S've  below  in  column  A,  the  results  of  measurements  of  by  far 
e  most  perfect  crystal  of  Kammererite  we  have  examined.  The 
angles  italicised  are  certainly  accurate  to  a  minute.  In  columns 
B,  and  B,  we  give  angles  measured  on  two  separate  zones  of  a 
second  crystal  and  these  are  important  as  proving  the  hexagonal 
character  of  the  crystal.  In  column  C,  we  give  the  fundamental 
angle  measured  on  still  a  third  crystal.  The  last  two  crystals  were 
not  so  perfect  as  the  first,  but  still  the  angles  italicised  must  have 
been  measured  accurately  within  two  or  three  minutes ;  so  that 
Am.  Joub.  Sol— Sbcond  Sbbibs,  Vol.  XLIV,  Na  131.— Sept.,  1867. 
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the  small  differences  between  these  values  and  those  in  coIqub 
A  are  real  variations  in  the  angle,  such  as  are  quite  oommon  in 
foliated  minerals.  All  the  crystals  measured  were  maded  as  in 
fig.  2,  and  we  have  distinguished  the  faces  of  the  two  memben 
of  the  macle  by  the  symbol  O,  R,  etc.,  for  the  first,  and  O,  and 
S,  for  the  second,  it  is  a  fact  worthy  of  notice  that  the  face» 
of  the  same  subordinate  rhombohedrons  are  not  necessarily  found 
on  both  of  the  twinned  crystals,  while  those  of  the  fundamental 
Aombohedron  are  never  wanting.  On  the  first  crystal  we  were 
able  to  measure  every  angle  of  the  zone  of  planes  between  the 
opposite  basal  planes  of  the  macle,  and  the  observations  were 
verified  by  repeated  measurements.  It  will  be  noticed  that  tbe 
corresponding  angles  on  the  two  crystals  composing  the  made 
agree  absolutely.  From  these  I  have  calculated  ue  value  of 
the  half  vertical  axis,  and  from  the  last  I  have  deduced  the 
values  of  the  angles  in  the  column  headed  calculated. 

as:  3*4951 


Calculated. 

A  B  Ha  C 

OonB  108^55'  108'' 66'        '         Utt^41'    UTfl^ 

Oon^K  128*61'  128<*  69^    189*6'    129*8' 

OonfR  121*47'  121*^64'  122*  (nwriy) 

VR  on  fR  IV2*  66'  172*  66' 

R  on  R  162*  8'  161*  69' 

*UnR.  J62*10'  162*10' 

Rj  on  O,  103*  66'  103*  86' 

O,  on  Oj  180*  180* 
B  on  R  (vertical  edge)    66*  36' 

Des  Gloizeaux  obtained  from  the  same  mineral  O  on  B  IDS'' 
46^,  O  on  }B,  122''  (about),  and  from  the  Pennine  of  ZermatI 
forOanB108'*4(yto50'. 

Opticcd  chceracters  ofKommererite, — ^The  (arystals  are  umaaoialf 
and  the  double  refraction  though  ,^«&20  is  distinctly  pofdm.  The 
crystals  described  above  as  No.  1;  showed  distinctly  ihe  fira^ 
two  rings  with  tbe  familiar  black  cross.  In  white  light  these 
rings  are  alternately  blue  and  pink  surrounding  »  pink-cobrad 
center.  In  homogeneous  light  the  rin^  formed  by  the  red  nj9 
are  much  narrower  than  those  formed  by  the  blue,  indioadng 
the  somewhat  unusual  fact  that  the  crvstal  exerts  the  feebfesl 
dispersive  power,  on  the  most  refracted,  in  this  case  the  extm- 
ordinary,  beam.  The  crystals  of  EiLmmereiite  are  strongly  di- 
chroic.  By  transmitted  light  in  the  direction  of  tbe  optical  axis 
the  color  is  violet;  but  in  all  directions  at  right  angleB  to  thi^ 
while  the  color  of  the  ordinary  beam  is  violet,  that  c»  ^e  extia- 
ordinary  is  hyacinth-red.  Before  the  blowpipe  the  mineral  givee 
decided  reactions  both  for  chromium  and  iron. 

Pale  Green  Chlorite. — Accompanying  the  specimens  of  Elam* 
mererite  I  received  a  single  specimen  of  another  variety  of  Chlo- 
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rite  having  a  very  pale  apple^green  color.  It  came  from  the 
same  locality,  but  how  ciOBely  it  is  associated  with  the  violet 
mineral,  I  have  not  as  vet  been  able  to  ascertain.  The  crystals 
are  six-sided  plates  with  an  angle  of  120°  between  the  lateral 
edges,  and  the  edees  are  beveled  by  the  planes  of  a  very  acute 
hexagonal  pyramid.  With  the  exception  of  the  color,  and  the 
strong  dichroism,  which  is  in  a  measure  the  result  of  the  color, 
the  optical  qualities  are  essentially  the  same  as  those  of  Kam-- 
mererite.  The  crystals  are  uniaxial  and  they  present  the  same 
fedfk^  positive  double  refraction.  Moreover  the  rin^  formed  by 
red  light  are  narrower  than  those  formed  by  blue  light.  Before 
the  blowpipe  the  mineral  gives  a  decided  reaction  for  iron ;  but 
only  a  very  faint  reaction  if  any  for  chromium,  and  the  differ- 
ence of  color  is  evidently  connected  with  this  difference  of  com* 
position. 

CHnochhre  from  Texas, — Intimately  associated  and  more  or 
less  mixed  with  Kammererite  are  crystals  of  clinochlore  which 
in  their  purest  condition  have  a  brilliant  emerald-green  color. 
These  crystals  of  pure  clinochlore  are  double  hexagonal  pyra- 
mids, but  the  faces  of  the  pyramids,  are  so  irregular  and  strongly 
striated  that  it  is  impossible  to  determine  the  crystallographic 
elements  of  the  crystals.  The  crystals  cleave  easily  parallel  to 
the  basal  plane  ana  they  may  thus  be  readily  divided  into  hex- 
agonal plates  with  an  angle  of  120°  between  the  lateral  edges. 
Tnese  plates  show  a  strong  double  refraction  and  the  plane  of 
the  optical  axes  is  parallel  to  the  edge  of  the  hexagonal  section 
as  shown  in  fig.  S.  The  bisectrix  of  the  acute  angle  between 
the  optical  axes  is  positive,  and  inclined  at  a  s. 

variable  angle  to  tne  nomial  of  the  plane  of  jt 

cleavage.  The  an^le  between  the  optical 
axes  is  also  exoeedmgly  variable.  The  fol- 
lowing angles  were  measured  on  cleavage 
plates  from  different  crystals.  These  are  not 
of  course  the  true  angles ;  but  the  great  fluc- 
tuations of  the  value  makes  any  reauction  of  ^ 
the  observations  unimportant.  ^'^ 


No.  1, 

No.  2, 

No.  8, 

The  dispersion  of  the  axes  is  (]^uite  evident,  and  in  every  case 
C>v.  Moreover,  the  system  of  nngs,  when  seen  by  white  light^ 
shows  a  slight  but  distinct  difference  of  form  at  the  two  ends, 
thus  indicating  that  the  general  dispersion  of  the  system  is  lon- 
gitudinid;*  and  this  characteristic  further  indicates  that  the  crya- 

*  Tbe  modifications  m  the  biaxial  syetem  of  rings  called  by  Des  Cloiaeaoz  **  dia- 
peraion  indin^e,"  **  dispersion  horizoDtale  **  and  "  dispenion  crois^  on  tuumante  "  we 
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tals  belong  to  the  monoclinic  system,  and  that  the  optical  axes 
are  in  the  plane  of  symmetry.  These  crystals  of  clinochlore 
also  show  a  marked  dichroism.  The  color  by  transmitted  li^t 
in  the  direction  of  the  optical  axis  is  emerald  green  bnt  in  all 
directions  at  right  angles  to  the  axis,  while  the  color  of  the  or- 
dinary beam  is  green,  that  of  the  extraordinary  is  reddish  yellow. 
The  crystals  of  clinochlore  from  Texas  are  almost  invariably 
macled.  The  ideal  macle,  if  I  may  use  the  term,  consists  of 
three  crystals  interpenetrating  each  other,  as  is  shown  in  section 
in  fig.  4  where  the  portions  of  different  crys- 
tals are  distingaished  by  the  shading,  the  lines 
of  the  shading  indicating  also  the  {>o8ition  of 
the  plane  of  the  optical  axes.  It  is  seldom 
the  case,  however,  if  ever,  that  the  macles 
have  the  regularity,  which  our  figure  would 
indicate,  although  I  have  frequently  ob- 
served on  different  parts  of  the  same  plate         

three  different  systems  of  rings,  the  planes  of  ^  «^ 

whose  axes  make  angles  of  60^  with  each  other.  In  an  inter- 
mediate position  a  complex  form  would  be  seen  resulting  from 
the  overlapping  and  interfering  of  the  three  systems.  Gene- 
rally, however,  the  crystals  are  united  in  very  unequal  propor- 
tions, some  one  or  two  bein^  present  in  very  great  excess  and 
giving  rise  to  corr^ponding  irregularities  in  the  figures  seen  by 
polarized  light.  With  many  plates  the  combing  figure  jnst 
spoken  of  would  alone  be  seen,  while  with  others  you  wonld 
see  over  most  of  the  plate  only  one  ring  system,  a  single  cor- 
ner perhaps  showing  evidence  of  macling.  When,  aa  is  fre- 
quently the  case,  the  crystals  of  clinochlore  enclose  those  of 
'  Kammererite  the  result  is  still  more  complex.  At  times  the  crys- 
tal of  ELammererite  forms  the  nucleus  or  a  larger  crystal  of  clino- 
chlore, while  in  other  cases  these  two  heteromorphous  minerals 
seem  actually  to  interpenetrate  each  other;  and  in  all  cases 
the  cleavage  planes  of  the  two  crystals  absolutely  coincide.  The 
crystals  of  clinochlore  thus  acquire  a  violet  tinge  and  at  the  same 
time  the  angle  between  the  optical  axes  is  diminished.  Moreover 
we  have  observed  on  such  crystals  a  character  not  unlike  that 
first  noticed  byDeSenarmont  on  certain  artificial  crystals  and  to 
which  he  referred  the  variation  in  the  angle  of  the  optical  axes  of 
the  micas.  Thus  on  moving  a  plate  of  violet  tinged  clinochlore 
parallel  to  itself  in  front  of  the  polarizing  microscope  I  found 
that  the  angle  between  the  optical  axis  varied  as  I  passed  from 
one  side  of  the  field  to  the  other.     The  successive  values  which. 

iiave  named  in  English  longitadinal,  lateral  and  circular  dispersion.  The  Knglwih 
terme  are  not  the  exact  equivalents  of  the  French  words,  but  they  ezpreas  th«  idc& 
that  the  eflect  of  light  of  different  colors  is,  in  the  first  case  to  move  the  BYstem  of 
rings  longitudinally,  in  the  second  case  to  move  it  laterally,  and  in  th«  thira  case  to 
jevolve  it  .through  a  small  angle  around  the  bisectrix. 
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I  obtained  were  27^  26^  19^  80',  18°,  17^  16o.  On  another 
plate  beginning  with  an  angle  of  80°  I  next  measured  an  angle 
of  18°.  Moving  the  plate  still  farther,  always  parallel  to  itself 
the  axes  closed  together  and  then  again  openea  as  I  passed  on 
to  another  portion  of  the  made.  It  will  be  noticea  that  the 
largest  of  these  angles  is  much  smaller  than  those  observed  on 
crystals  of  pure  clinochlore,  and  on  placing  a  plate  of  pure  ELam- 
mererite  behind  a  plate  of  pure  clinochlore  I  observea  not  only 
that  the  angle  between  the  optical  axes  was  diminished  but  also 
that  the  color  of  the  light  transmitted  through  the  two  plates 
was  precisely  the  same  as  that  seen  through  plates  of  the  com- 
pound crystals  we  have  been  discussing. 

Clinochlore  from  Chester  county,  Pennsylvania. — In  connection 
with  the  clinochlore  from  the  Chrome  Iron  Mines  of  Texas, 
Pa.,  I  have  reexamined  that  from  the  serpentine  of  West 
Chester  in  the  same  state.  As  is  well  known  these  large  crys- 
tals are  so  exceedingly  irregular  that  the  form  cannot  be  accu- 
rately determined.  Like  other  crystals  of  chlorite,  they  have 
an  easy  micaceous  cleavage,  and  the  cleavage  section  is  either 
hexagonal  or  triangular,  the  angle  between  the  adjacent  edges 
of  the  section  measuring  120°  or  60°  as  the  case  may  be.  Tlie 
optical  characters  are  in  most  respects  the  same  as  those  of  the 
corresponding  mineral  from  Texas.  There  is  the  same  strong 
double  refraction  and  biaxial  character,  the  same  inclination  of 
the  bisectrix  to  the  plane  of  cleavage,  the  same  variation  in  the 
angle  between  the  optical  axes,  the  same  system  of  macles,  the 
same  color  and  the  same  dichroism ;  but  still  there  is  one  impor- 
tant exception.  The  line  uniting  the  centers  of  the  biaxial  im- 
age is  not  parallel  but  perpendicular  to  the  edge  of  the  hexa- 
gonal section  as  is  shown  in  fig.  6.  This  fact  first  observed  by 
Mr.  W.  P.  Blake  I  have  g.  6. 

verified  on  a  number  of 
diflferent  plates,  and  I  have 
not  been  able  to  find  a 
single  exception  to  the 
rule.  Moreover,  this  po- 
sition of  the  plane  of  the 
optical  axes  is  preserved  . 

in  the  macles.     An  ideal  ^^ 

section  of  such  a  made  is  represented  in  fig.  6,  where  as  in  fig. 
4  the  position  of  the  plane  of  the  optical  axes  on  different  parts 
of  the  plate  is  indicated  by  the  lines  of  the  shading;  and  in  some 
plates  this  ideal  arrangement  is  very  nearly  preserved,  althouffh 
generally  we  find  the  same  irregularities  already  noticed  on  the 
macles  from  Texas.  Lastly,  the  dispersion  is  not  longitxidinal 
but  lateral  This  dispersion  of  the  biaxial  image  is  so  slight, 
however,  that  it  might  be  readily  overlooked.  It  is  manifested 
only  by  a  slight  difference  in  the  curvature  of  the  rings  and  in  the 
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intensity  of  their  eolor  on  the  two  sides  of  the  image,  bat  then 
this  difference  is  constant  and  after  examining  a  large  number 
of  plates  placed  in  different  positions  in  the  field  of  the  micro- 
scope I  was  left  in  no  donbt  as  to  the  &ot  It  follows  then,  that 
while  these  crystals  are  monoclinic  and  the  position  of  the  bi- 
sectrix is  the  same  as  in  the  crystals  from  Texas,  the  plane  of 
the  optical  axes  instead  of  coinciding  with  the  plane  of  sym- 
metry is  at  right  angles  to  this  plane. 

Clmochlcrtjrom  Vhesler,  MasBuchitadis. — ^Through  the  kindness 
of  Dr.  C.  T.  Jackson  of  Boston  I  have  had  the  opportunity  of 
examining  some  well^characterized  chlorite  crystals,  which  occur 
at  the  emery  mine  of  Chester,  Masa.,  in  connection  with  diaa- 
pore  and  its  associated  minerals.  The  crystals  are  double  hexa- 
gonal pyramids  but  very  rough  and  irregular.  They  have  a 
micaceous  cleavage  yieldmg  an  hexagonal  section,  and  the  auRle 
between  the  adjacent  edges  of  the  section  measured  on  two  dif- 
ferent plates  exactly  120''.  The  optical  characters  are  all  those 
of  clinochlore ;  strong  double  refraction ;  biaxial  image  with  the 
bisectrix  inclined  to  the  cleavage  plane  {  and  moderate  disper- 
sion of  the  axes  e>v.  Moreover  the  an^e  between  the  optical 
axes  is  very  variable.  I  measured  on  different  cleavage  plates, 
all  from  this  one  locality,  the  angles  7S''  80',  71''  30',  46^,  82''. 
The  line  joining  the  centers  of  the  biaxial  image  is  perpendicu- 
lar to  the  edge  of  the  hexagonal  section,  and  the  dispersion  of 
the  imaffe  is  lateral  as  in  uxe  crystals  ttom  Chester  Co.,  Pa. 
Indeed  these  crystals  resemble  the  last  in  almost  every  respect 
except  that  they  are  smaller,  have  a  deeper  color,  and  are  not  so 
generally  macled. 

Analogies  between  the  Chhrites  and  Micas. — Although  these  two 
minerals  crystallize  in  very  different  systems,  yet  the  analogies 
between  their  crystalline  characters  is  very  remarkable.     In 
^crystals  of  both  minerals  the  section  made  by  the  cleavage  plane 
is  a  regular  hexagon;  in  both,  the  double  refraction  is  strong 
And  the  angle  between  the  optical  axes  is  very  variable;  in  both 
we  can  distinguish  two  optically  distinct  varieties,  in  one  of 
which  the  plane  of  the  optical  axes  has  the  position  shown  in 
fig.  8,  while  in  the  other  it  has  the  position  shown  in  fig.  5. 
I^istly  Esimmererite  and  Pennine  stand  in  somewhat  the  same 
relation  to  the  two  varieties  of  clinochlore  that  Yesuvian  Biotite 
stands  to  the  two  corresponding  varieties  of  mica,  although  it 
must  be  remembered,  that  while  the  double  refraction  of  the  uni- 
axial chlorite  is  very  feeble  that  of  the  uniaxial  mica  is  still 
quite  strong.    Mineralogists  generally  admit  with  DeSenarmont 
(hat  the  variations  ia  the  optical  axes  of  the  micas  result  from 
the  mutual  influence  of  the  two  optical  varieties  and  the  facts  of 
this  paper  tend  to  show  that  the  same  influence  is  exerted  on  the 
ichlorites. 
C«mhri4se,  Jooe  S9th,  I8S7. 
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Art.  XjH-^-^ConirAutums  to  Chemistry  from  the  Lahoraiofy  of  the 
Lawrence  Scientific  School^  No.  8 ;  by  Wolcott  Gibbs,  M.D., 
Bamford  Frofessor  in  Harvard  University. 

%1.  Ond  neuf  general  method  of  volumetric  analysis. 

In  a  memoir  on  the  quantitative  determitiation  of  nitrio  acid, 
fi.  Bose^  sd^gested  that  in  particular  caseti  the  metal  in  the  ni- 
trate might  c^  precipitated  by  means  of  sulphydric  add,  and 
the  nitrio  acid  set  free  determined  in  the  filtrate  by  volumetric 
methods.  So  far  as  this  application  of  the  volumetric  analysis 
is  concerned,  B(»3e's  methoa  appears  not  to  have  been  carried  out 
in  practice  or  even  supported  by  actual  experiment  It  occurred 
to  me  that  the  method  might  be  generalized  so  as  to  form  the 
basis  of  a  new  application  of  the  processes  of  acidimetry,  and 
the  following  analyses  will  serve  to  show  the  degree  of  accuracy 
which  may  be  attained.  When  the  salt  to  be  analy2Sed  contains 
a  fixed  acid  which  does  not  act  upon  sulphydnc  acid  gas,  a 
weighed  portion  is  to  be  dissolved  in  water,  the  solution  brought 
to  a  boiling  heat  and  a  current  of  sulphjdrie  acidgas  passed 
through  until  the  metal  is  completely  precipitated.  W  ben  quan- 
tities of  about  6  grams  are  employed  tho  precipitation  is  usually 
complete  in  half  an  hour.  The  precipitate  may  then  be  allowed 
to  settle  and  a  drop  of  the  supernatant  liquid  taken  out  with  a 
glass  rod  and  tested  upon  a  white  porcelain  plate,  with  a  drop 
of  a  saturated  solution  of  sulphydric  acid  in  water^  or  with  any 
other  reagent  which  may  be  si)ecially  adapted  to  the  metal  in 
the  salt  examined^  The  precipitation  being  complete  the  liquid 
is  filter^  upon  a  ribbed  filter,  the  filtrate  and  the  washinflpi 
i^lowed  to  flow  into  a  half  liter  or  liter  measure,  and  the  wash- 
ing with  hot  water  continued  until  a  drop  of  the  filtrate  no 
longer  exhibits  an  acid  reaction.  The  liquid  is  then  allowed  to 
cool  and  the  volume  made  up  to  exactly  a  half  liter  or  liter  by 
the  addition  of  water.  After  thoroughly  mixing  the  contents  of 
the  measure^  fifty  or  one  hundred  cubic  centimeters  are  to  be 
taken  out,  a  few  drojra  of  a  solution  of  cochineal  or  logwood 
"added|  and  the  free  acid  determined  by  means  of  tV  normal  am- 
monia in  the  usual  manner.  The  first  determination  is  to  be 
used  simply  as  a  Ruide.  Two  or  more  successive  portions  of  the 
acid  liquid  may  then  be  taken  out  and  determined  successively, 
and  the  mean  of  several  determinations  obtained.  With  very 
little  practice  the  results  will  be  found  to  correspond  to  tV  c.  c. 
when  a  burette  with  Erdmann's  swimmer  is  employed.  From 
the  quantity  of  ammonia  required  to  neutralize  the  acid,  the 
quantity  of  acid,  and  in  many  cases  also  of  base,  in  the  salt  may 
be  reamly  calculated. 

*  Pogg.  Ana,  E  ezTi,  {k  186. 
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With  cryrtallized  sulphate  of  copper  the  following  icralts 
were  obtained. 

1*8435  gr.  milphate  gave  81*89  p.  c.  acid  and  31-70  p.  c.  base  (Sharp1«a) 
3-7183  gr.  •*  ga?6  32'14  •*  «  and  31-93  •*  -  (Sharpies) 
8-3956  gr.      "        gave  32*10   «      "    and  31-89     «      -        (Tower) 

The  formola  €uS04  4'^'^<|  raqaires  (€a=63*50). 


I. 

n. 

m. 

31*86 

31-70 

31*93 

31-89 

3207 

31*89 

32-14 

82*10 

The  first  analysis  was  made  with  a  commercial  sulphate,  the 
other,  with  a  pure  salt  prepared  from  electrotype  copper.  In  crys- 
tallized sulphate  of  copper  and  potassium,  (€uSO4+K,S04+ 
6Aq.)  2  6601  gr.  gave  18*23  per  cent  add  and  1811  per  cent 
oxyd  of  copper.    The  formula  requires 

Foiuid. 

€ae,  1800  18.11 

Se„  1812  18-23 

In  the  memoir  already  referred  to  Rose  points  out  the  neces- 
sity of  diluting  the  solutions  of  metallic  nitrates  to  such  a  de- 
gree that  the  nitric  acid  set  free  shall  not  act  sensibly  upon  the 
sulphydric  acid. 

In  the  experiments  made  in  my  laboratory  to  test  the  method 
this  precaution  was  not  found  to  be  sufficient  Thus  with  crys- 
tallized nitrate  of  lead,  Mr.  Sharpies  obtained  the  following  re- 
sults. 

I.  2147  grams  of  salt  were  dissolved  in  200  c.  c.  water  and 
the  lead  precipitated  from  the  boiling  solution  by  sulphydric 
acid  gas.  The  filtrate  was  made  up  to  500  c.  c.  of  which  three 
portions  containing  each  75  c.  c.  were  taken  for  titrition  and  each 
required  18*2  c.  c.  of  ammonia.  This  gives  30*51  per  cent  of 
nitric  acid,  while  the  formula  ?b(N03)2  requires  32*61  per  cent. 

II.  2*4992  of  the  nitrate  were  dissolved  in  500  c.  c.  of  water 
and  treated  as  above,  only  the  lead  was  thrown  down  in  the 
cold  by  sulphydric  acid,  and  the  excess  of  the  latter  expelled 
from  the  filtrate  by  boiling.  The  acid  found  corresponded  to 
8212  per  cent  in  place  of  32'61.  From  this  it  is  clear  that 
even  dilute  nitric  acid  acts  too  powerfully  upon  sulphydric  acid 
to  permit  a  very  accurate  determination  of  the  former  under  the 
circumstances  of  the  experiment.  Precipitation  from  a  boiling 
solution  is  necessary  because  the  filtrate  is  then  at  once  free  from 
sulphydric  acid. 

To  obviate  the  difficultv  arising  in  the  case  of  nitric  acid  it 
occurred  to  me  to  add  to  the  solution  of  the  nitrate  a  portion  of 
a  neutral  salt  containing  a  fixed  organic  acid,  an  equivalent 
quantity  of  which  would  be  set  free  by  the  combination  of  the 
free  nitric  acid  with  the  base  contained  in  the  salt    This  method 
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was  found  to  give  perfeotlj  satisfaotoiy  reBults,  as  the  following 
analyses  by  Mr.  S.  r.  Sharpies  will  show. 

4409  grams  of  nitrate  of  lead  were  dissolved  in  200  c.  c,  of 
water,  five  or  six  gramd  of  pure  Bochelle  salt  added  and  the 
lead  precipitated  as  above.  The  quantity  of  acid  found  corres- 
ponded to  82-58  per  cent.    The  formula  Fb(N03)2  requires 

Found. 
N2O5,  82-68  82-68 

Fbe,  67-87  67-27 

0*9880  gram  of  nitrate  of  bismuth  were  treated  as  above^ 
Bochelle  salt  being  added.  The  nitric  acid  found,  corresponded 
to  83'40  per  cent  and  the  equivalent  c^uantity  of  oxyd  of  bis- 
muth to  47*82  per  cent.    The  formula  Bi(NO  3)  ^ + lOaq  requires 

Found. 

N.e^,  83-47  33-40 

Bia^B,  47-94  47-82 

5*6658  gr.  of  chlorid  of  mercurv  were  treated  as  above^  six 
or  eight  grams  of  Bochelle  salt  being  added  to  the  solution^ 
The  free  acid  corresponded  to 

Cale.  Found. 

Cla,  26-20  26-10 

Hg,  78-80  73-90 

When  chlorine  is  separated  in  the  form  of  chlorhydric  acid  the 
volatilization  of  the  acid  in  the  process  of  boiling  is  completely 
avoided  by  the  addition  of  the  organic  salt  The  same  remark 
applies  to  nitric  acid,  though  it  is  probable  that  the  principal 
cause  of  loss  in  this  case  is  the  action  of  the  acid  at  a  boilmg 
heat  upon  the  gas  passed  through  the  liquid.  The  precipitation 
of  a  metal  by  sufphydrio  acid  is  usually  much  slower  when 
boiling  solutions  are  employed. 

The  analyses  ^ven  above  show  that,  under  favorable  circum- 
stances, the  method  employed  is  capable  of  giving  satisfiactory 
results.  It  is  easy  to  see  that  it  applies  in  the  case  of  soluble 
definite  compounds  of  all  those  metals  which  are  easily  and  com- 
pletely precipitated  from  boiling  solutions  by  means  of  sulphy- 
dric  acid  gas.  When  the  compound  to  be  analvzed  contains 
an  excess  of  free  acid  not  combined  with  the  oxyd  of  the  metal 
to  be  determined,  this  must  be  first  separated  by  evaporation  to 
dryness  in  the  usual  manner.  The  presence  of  alkalies  and 
alkaline  earths  is  of  course  without  influence  on  the  result,  but 
on  the  other  hand  even  very  small  quantities  of  iron,  alumina 
and  various  other  bases  make  it  almost  impossible  to  determine 
the  point  of  saturation  with  precision,  these  oxyds  in  solu- 
tion giving  with  cochineal  ana  logwood  specific  reactions  not 
easily  distinguished  from  those  produced  by  the  alkalies  in  ex- 
cess. For  uiis'  reason  the  method  does  not  apply  when  oxyds 
of  this  class  are  present,  and  this  case  is  precisely  that  which 

Am.  Joub.  Sci.— SBOOin)  Sbribs,  Vol.  XUV,  No.  181.--fiBPT.,  1867. 
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moit  frequenfly  oocais  in  practice.  The  method  will  be  aopb' 
cable  to  all  these  cases  if  nereafter  a  ooloring  matter  shonla  be 
discovered  sensitive  only  to  acids  or  bases  in  excess,  but  not  pro- 
dacittg  specific  coloration  with  salts  which  aiB  neutral  in  consd- 
tation.  it  is  possible  that  cyanin,  the  remarkable  properdes  of 
which  hare  been  described  by  Schdnbein,  or  the  rosocyanin 
of  Schlumberger,*  may  fulfil  the  condition  indicated,  but  I  have 
had  no  opportunity  of  experimenting  with  either. 

The  method  of  precipitation  above  described  may  be  used 
with  advantage  in  preparing  a  pure  normal  acid  for  titritioo. 
Pare  crystalhzed  sulphate  of  copper  is  to  be  powdered  and 
heated  in  a  porcelain  crucible  placed  within  a  Hessian  cracihie 
for  about  an  hour,  the  texs^rature  being  gradually  raised  and 
not  allowed  to  exceed  a  low  red  heat.  The  anhydrous  sulphate 
is  then  while  still  hot  to  be  transferred  to  a  perfectly  dry  glass 
tube  which  can  be  closed  with  a  good  cork  covered  with  tin  fofl^ 
After  coolin^^  the  tube  is  weighed,  the  contents  poured  into  a 
flasky  the  salt  dissolved  in  water  and  the  copper  precipitated 
at  a  boiling  heat  as  above.  The  filtrate  and  washings  are  then 
to  be  made  up  to  a  known  volume.  From  the  weight  of  the 
anhydrous  sulphate  employed  the  qimntity  of  sulphiffic  acid 

E resent  in  the  solution  is  known.    In  experiments  made  in  tbi» 
iboratory  by  Mr.  &  Ghauvenet  this  method  has  been  £>and 
very  accurate  and  expeditious. 

%2.  On  the  predpUaHon  of  copper  by  hypophoephanjm  aeUL 

In  a  memoir  on  the  hypophosphiteSy  A.  Wttrtzf  has  shown 
that  when  solutions  of  copper  are  heated  to  70^  G.  with  hypo- 
phosphorous  acid  a  hydruret  of  copper  is  precipitated,  which  on 
boiling  is  reduced  to  metallic  copper  with  evolution  of  hydrogen^ 
On  repeating  this  experiment  1  found  that  the  precipitation  of 
copper  is  complete,  and  as  the  alkaline  Inrpophoaphites  are  now 
to  DC  had  in  commerce,  it  ap(>eared  probable  that  the  process 
might  be  applied  to  quantitative  estimatiour  Experiments  to 
determine  this  point  have  been  made  by  Mr.  R  Ghauvenet  with 
the  following  results  r 

The  copper  should  be  in  solution  as  sulphate,  the  liquid  con- 
laining  a  little  free  acid.  The  precipitation  from  the  nitraie  is 
always  incomplete.  When  chlorbydric  acid  or  chlorids  are 
present  the  method  firils  entirely,  the  copper  being  redaoed  to 
subchlorid  and  remaining  in  solution.  The  solution  must  not 
be  too  dilute ;  the  precipitation  is  complete  if  the  saturated  sola- 
tion  of  sulphate  be  diluted  with  not  more  than  ten  times  its  balk 
of  water,  before  the  addition  of  the  hypophosphites.  In  order 
to  avoid  the  sudden  evolution  of  hydrogen  gas,  and  also  to  ob- 

*  BolL  de  la  Bo&M  Chimique,  Man.  1866,  p.  194. 

t  Ana.  de  Ghimle  et  de  Phjiiqae,  3d  serieSi  vol.  tI,  p.  199. 
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tain  the  preoipitate  in  a  spongy  coherent  form,  it  is  best  not  to 
allow  the  liG[uid  to  boil.  The  solution  of  hypophosphite  having 
been  added  in  the  cold  and  in  excess,  the  temperature  is  to  be 
gradually  raised  uutil,  after  standing  for  some  minutes  between 
80''  C.  and  90°  C,  the  hydmret  of  copper  has  entirely  separated 
in  coherent  masses.  It  is  easy  to  determine  when  the  preoipitar 
tion  is  complete  by  taking  out  a  drop  of  the  clear  liquid  with 
a  rod  and  testing  upon  a  porcelain  plate  with  a  drop  of  sulphy- 
dric  acid  solution.  No  niter  need  be  used  if  the  precipitatioa 
be  effected  in  an  assay  flask;  the  copper  is  easily  washed  by  de- 
cantation,  and  may  then  be  transferred  to  a  porcelain  crucible  by 
the  well-known  method  of  inversion,  dried  and  gently  ignited  in 
a  current  of  hydrogen.  The  following  analyses  wUl  serv;  to 
illustrate  the  accuracy  of  this  method.  In  all  of  them  hypo- 
phosphite  of  magnesium  was  employed  as  the  precipitant 

1.  1*1650  gr.  pure  sulphate  of  copper  gare  0*2966  gr.  coppers25-46  p.  c.  (CSiavreoei) 

2.  lJJ690gr.        '•  ««  «*     0-S970gr.      "    ss26*46     "  " 

5.  1*4266  gr.        "  •.  «     0^M26gr.      •*    ss26*48    «  •« 

4.  1-8060  gr.        "  u         u     0-8827  gr.      "    =26*42    <*  (KEGarmaii) 

6.  0*8208  gr.        "  «  «      0*2087  gr.      «    =b26*42    «  (E.  F.  Gale.) 

In  (4)  and  (5)  a  large  excess  of  salphate  of  nickel  was  present 
The  formula  €u&0- +5aq  gives  25*42  per  cent  of  copper.    In 

the  third  analysis  sulphates  of  iron,  manganese,  nickel  and  zine 

in  veiy  large  excess  were  added  to  the  solution  of  copper. 
I.  In  a  very  pure  subsulphid  of  copper  from  Arizona,  Mn 

Chauvenet  found  in  four  analyses  74*24,  7487,  74*86  and  74*41 

per  cent  copper, 
n.  In  an  alloy  of  copper  and  nickel 

6.  0*4245  gr.  gave  0*8606  gr.  of  copper  =84*92  per  eeot  (Chauvenet) 

7.  0*8616  gr.    "     0*8070  gr.  "       =84*92        «  •« 

8.  0-1880  gr.    «     01170  gr.  «      =84*85        «  « 

9.  0-1980  gr.    ••     0-1680  gr.  "       =84-84        «*  « 

ni.  In  brass  wire 

10.  1*6800  gr.  gave  1.0706  gr.  of  copper  =65-67  percent  (Chauvenet) 

11.  1.8655  gr.     **     1-2240  gr.        "         =65*61       *♦  " 

12.  1-6770  gr.     "     1-1010  gr.        «        =65*65      «  " 

In  the  last  seven  analyses  the  alloj^  was  dissolved  in  sulphurie 
acid,  nitric  acid  being  added  from  time  to  time  to  assist  in  solu- 
tion. The  solution  was  then  evaporated  until  the  last  traces  of 
nitric  acid  were  expelled.  The  presence  of  iron  in  the  form  of 
sulphate  does  not  in  any  way  interfere  with  the  completepre- 
cipitation  of  copper  by  hypophosphite  of  magnesium.  Wnen 
sesquichlorid  of  iron  is  present,  however,  the  copper  is  always 
reduced  to  subchlorid  ana  is  not  precipitated  as  metal  or  hydru- 
ret  A  solution  of  a  hypophosphite  reauces  sesquichlorid  of  iron 
to  protochlorid :  the  reduction  is  particularly  rapid  and  corn- 
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plete  when  a  salt  of  oopper  is  also  present  and  the  liquid  oon- 
tains  free  chlorhydric  acid.  I  have  endeavored  to  base  nnoQ 
this  redaction  a  method  for  determining  iron  yolometrically,  W 
all  the  experiments  failed  in  consequence  of  the  difficulty  of  de- 
termining the  exact  point  at  which  the  reduction  of  the  inm  is 
complete.  Sulphocyanid  of  potassium,  proposed  for  this  puqxjse 
bj  WinUer*  in  his  process  with  subchlorid  of  oopper  as  a  ledu* 
cmg  agent,  was  not  found  to  give  sharp  indications.  When  eop* 
per  and  iron  are  present  together  as  chlorids,  the  addition  of 
bypophosphile  of  magnesium  simply  reduces  the  copper  to  sub- 
chlorid as  above  stated.  If  in  this  case  we  add  an  alkaliQechlo- 
rid  to  keep  the  subchlorid  of  copper  dissolved,  the  copper  may 
be  easily  precipitated  as  subsulphid  by  sulphydric  add  gas. 
Wi)en  arsenic  or  antimony  are  present  with  copper  these  must 
first  be  separated  before  precipitating  the  copper  as  hydruret,  as 
careful  experiments  by  Mr.  G.  JAllj  have  shown  that  both  arsenic 
and  antimony  are  precipitated  with  the  copper.  Mr.  Lilly  ob- 
tained the  following  analytical  results  when  arsenous  acid  was 
present. 

1-2690  gr.  BulpbaU  of  oopper  g»Te  0-32'79  gr,  m«tallic  copper  s:±25*8S  pr.  ct  copper. 
1-6127  gr.        "  ••  0-8906  gr.  "  =26-77    •• 

0-9688  gr.        *•  "  0-2609  gr.  **  *=26-08    •• 

The  formula  gives  25*42  of  metallic  copper.  In  presence  of 
antimonious  acid — 

0*7100  gr.  sulphate  of  copper  gave  0*2454  gr.  copper  =z  34-56  per  cent 

After  addition  of  Sb^O,  and  Bochelle  salt 

0*0875  gr.  Bulphate  of  copper  gave  0*2426  gr.  oopper  =  24*56  per  cent 

Bepeated  analyses  by  Mr.  Lilly  also  showed  that  copper  could 
not  be  determined  accurately  in  Schweinfurt  green  by  hypophcw- 
phite  of  magnesium,  and  that  the  presence  of  Bochelle  salt  did 
not  completely  prevent  the  precipitation  of  arsenic  with  the  oop- 
per when  arsenous  or  arsenic  acid  were  mixed  with  sulphate  of 
copper. 

in  assaying  copper  ores  it  is  usually  desirable  to  bring  the 
metal  at  once  into  tne  form  of  sulphate.  Numerous  experiments 
made  in  this  laboratory  fully  justify  me  in  recommending  the 
following  method.  The  finely  pulverized  ore  (sulphide  of  oopper 
and  iron)  is  to  be  mixed  in  a  porcelain  crucible  with  three  or 
four  times  its  weight  of  a  mixture  of  one  molecule  of  bisal* 

Ehate  and  one  of  nitrate  of  potassium.    The  mixture  is  then  to 
e  slowly  heated  to  low  redness,  which  is  b^t  accomplished  in 
a  muffle.    The  metallic  snlphidis  are  completely  oxydized  with- 
out the  least  frothing  of  the  heated  mixture.    Enough  strong 
sulphuric  acid  to  convert  all  the  sulphate  of  potassium  into  bisol* 
*  Zeitechriil  Sir  Aoaljtische  Ghemle,  Bd.  iv,  p.  428. 
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Ehate  is  then  added,  and  the  crucible  is  to  be  again  carefully 
eated  until  the  contents  run  to  a  clear  fused  mass.  On  cooling 
the  mass  usually  separates  readily  from  the  crucible  which  is 
not  attacked,  and  on  solution  the  iron  and  copper  are  found  com- 
pletely converted  into  sulphates.  This  process  has  been  tried 
suocessfullv  with  a  great  variety  of  ores.  The  whole  operation 
requires  about  an  hour.  In  the  case  of  ores  containing  much 
bisulphid  of  iron  it  is  best  to  heat  the  powdered  ore  first  as  long 
as  sulphur  is  given  off,  and  afterward  to  add  the  oxydizin^  mix- 
ture and  heat  as  above.  The  sulphids  of  lead,  zinc  and  anti- 
mony  are  completely  oxydized  by  the  same  process. 

§  3.   On  the  precipitation  of  copper  and  nickel  by  aUcaUne  car' 

bonatea. 

The  precipitation  of  copper  by  zinc  or  by  the  electrolytic 
method  requires  that  the  metal  should  be  present  in  the  form 
of  sulphate  or  chlorid  and  does  not  succeed  with  the  nitrate. 
As  stated  above  the  employment  of  the  hypophosphites  is  lim- 
ited to  the  case  in  which  the  metal  exists  as  sulphate.  The  old 
mode  of  precipitating  copper  as  oxyd  by  caustic  potash  has  dis* 
advantages  which  are  familiar  to  all  chemists,  but  on  the  other 
hand  is  independent  of  the  nature  of  the  solution  of  copper  em- 
ployed so  lon^  at  least  as  no  organic  matter  is  present  Accord- 
ing to  Bose*  the  alkaline  carbonates  precipitate  copper  less  com- 
pletely than  caustic  alkalies.  This  statement,  however,  is  not 
accurate  for  all  the  conditions  under  which  the  experiment  may 
be  performed ;  and  I  have  found  that  copper  may  oe  completely 
precipitated  from  the  sulphate,  nitrate  or  chlorid  when  the  solu- 
tions are  boiled  together  for  a  sufficient  time  and  are  sufficientlv 
dilute.  Mr.  E.  B.  Taylor,  who  has  made  a  careful  study  of  this 
method  of  determining  copper,  has  arrived  at  the  following  as 
the  best  method  of  conducting  the  process.  The  solution  of 
copper  is  to  be  diluted  with  water  until  the  liq^uid  contains  not 
more  than  about  one  gram  of  the  metal  in  one  litre.  A  solution 
of  carbonate  of  potash  or  soda  is  then  to  be  added  in  small  ex- 
cess, and  the  whole  boiled  for  about  half  an  hour.  The  boiling 
proceeds  quietly  and  without  succussions;  the  blue  green  carbo- 
nate soon  oecomes  dark  brown,  and  has  a  fine  granular  character 
which  renders  it  extremely  easy  to  wash.  After  washing  it  is  to 
be  ignited  in  an  atmosphere  of  hydrogen,  and  the  copper  weighed 
as  metal ;  it  will  be  found  to  be  free  from  alkali.  In  this  manner 
Mr.  Taylor  obtained  in  five  analyses  the  following  results: 

l'S884  gr.  pare  sulphate  of  copper  gaye  0*4688  p,  metallic  copper  r=  25*44  pr.  ct 
1  *7 144  gr.  "  metallic  cop.  diraoWeS  in  aqua  regta  gaTe  1  *7 1 6 1  gr.  cop.  =100*09  p.  e, 
1-8860  gr.    "  •*  "         •*  «  "    1.8868  gr.    -    =  9»-98  " 

1-4667  gr.    "         "  "         •*  nitric  add     ••    1^670  gr.   "    =100^  ** 

1-4686  gr.    «  «  «         «  «  «    1-4684  gr.   -    =  99-65  • 

*  Handboch  der  Analytiachen  Chemie,  ii,  175.    Sedwte  Auflage. 
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The  filtrate  is  perfectly  free  from  copper  if  tke  process  has  beeo 
well  conducted. 

The  ignited  oxyd  is  in  a  state  of  great  subdivision,  and  the 
ignition  must  therefore  be  conducted  with  much  care  to  avoid 
loss.  A  small  portion  of  the  oxyd  or  basic  carbonate  usaaUy 
adheres  to  the  sides  of  the  vessel  in  which  the  boiling  takes  place. 
This  is  to  be  re-dissolved,  and  again  precipitated,  but  great  care 
must  be  taken  not  to  add  a  large  excess  of  the  alkaline  carbo- 
nate, which  gives  a  solution  from  which  the  copper  is  not  pre- 
cipitated by  boiling. 

Nickel  may  be  completely  precipitated  from  its  solatioDS  by 
precisely  the  same  process.  The  green  basic  carbonate  may  M 
washed  much  more  readily  than  the  oxyd  precipitated  by  caus- 
tic alkali;  it  is  to  be  ignited  and  weighea  as  oxyd.  in  two 
analyses  Mr.  Taylor  obtained  the  following  results. 

1-9808  gr.  anhydrous  salpbate  of  nickel  gave  0-9551  gr.  Ni0=37*79  p.  c. 
1-4601  gr.        "  "  "         "    0-7008  gr.  Nie=87-64  ** 

The  formula  siSO*  requires  87-69  (iFi=68).  Dr.  F.  A.  Gtenth 
informs  me  that  he  has  also  used  the  alkaline  carbonates  in  pre- 
cipitatiog  nickel,  and  with  most  satisfactory  results. 

The  precipitation  of  cobalt  by  an  alkaline  carbonate  can  only 
with  much  difficulty  and  by  long  boiling  be  made  complete; 
As  a  means  of  determining  cobalt  it  is  not  to  be  recommended. 
On  the  other  hand  Mr.  FTW.  Clarke  has  found  that  cobalt  is 
completely  and  easily  precipitated  by  the  process  of  oxydatiou 
first  given  by  Popp,^  which  consists  in  neutralizing  the  solution 
with  carbonate  of  sodium,  adding  acetate  of  sodium  and  then 
boiling  with  an  excess  of  an  alkaline  hypochlorite,  taking  care 
to  keep  the  solution  alkaline.  The  hydrated  aesquioxyd  (7)  of 
cobalt  thrown  down  may  be  readily  washed.  After  reduction 
in  hydrogen  the  metal  is  found  to  be  free  from  alkali  Ifickel 
may,  as  ropp  has  also  shown,  be  precipitated  in  the  same  manner, 
but  the  process  given  above  seems  to  me  preferable. 

In  this  connection  I  may  be  permitted  to  state  that  the  method 
of  separating  cobalt  from  nickel  by  means  of  peroxyd  of  lead 
attributed  to  myself  in  the  new  edition  of  Bose'sf  BD&ndbuch  der 
Analytischen  Ghemie  and  also  ascribed  to  me  by  Ghiuhe^  was 
never  even  propc^ed  by  me.  * 

Cobalt  and  nickel  may  be  precipitated  from  neutral  solutions 
of  their  sulphates,  nitrates  and  chlorids  by  adding  first  an  exoess 
of  oxalic  acid  to  the  concentrated  solution  and  then  a  laige  ex- 
cess of  strong  alcohol.  After  standing  a  few  hours  the  filtrate 
is  perfectly  free  from  metal.  The  oxalates  are  very  easily 
wanhed.    This  method  is,  however,  rarely  available  for  analyV 

*  ZeitMlirift  fUr  Analytische  Chemie.  f  Secbst*  Aofljige,  Bd  ii,  p.  I43w 

t  Zeittehrift  flir  Analytiacht  Chemie. 
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ical  purposes,  since  it  fSsdls  entirely  when  salts  of  ammonium  or 
of  tne  alkaline  metals  are  present.  The  oxalates  are  also  in 
such  a  state  of  subdivision  that  it  is  almost  impossible  to  ignite 
them  without  loss.  The  oxyds  of  copper,  cadmium,  zinc,  manga- 
nese and  magnesium,  are  also  completely  precipitated  from  their 
sulphates  by  oxalic  acid  and  alcohol,  bat  not  in  presence  of  alka* 
line  salts.  The  same  is  true  of  both  mercurous  and  mercuric 
nitrates.  In  the  few  cases  in  which  this  mode  of  precipitation  will 
find  application  in  practice  it  will  probably  be  best  to  determine 
the  oxalic  acid  in  tne  oxalate  by  hypermanganate  of  potash. 

In  a  former  paper  I  have  stated  that  the  sulphids  of  cobalt 
and  nickel  thrown  down  from  boiling  solutions  by  a  boiling  so- 
lution of  sulphid  of  sodium  may  be  washed  without  oxydation 
upon  the  filter.  The  difficulty  of  preparing  pure  sulphid  of 
sodium  has,  however,  been  an  objection  to  this  method.*  This 
difficulty  may  easily  be  removed  by  dissolving  the  crystallized 
tetrahedral  sulphid,  Na^S-fOaq,  in  alcohol  of  90  per  cent,  fil- 
tering and  allowing  the  solution  to  crystallize.  After  two  or 
three  crystallizations  the  pure  sulphid  may  be  dried  over  sulphu- 
ric acid  in  vacuo  and  the  white  effloresced  mass  preserved  in  a 
well  stoppered  bottle.    The  sulphid  is  chemically  pure. 

§  4.   O/i  the  employment  of  sand  and  glass  Jitters  in  qttantitoHve 

analysis. 

Sufficient  attention  has  not  been  paid  to  the  advantages  of 
filters  of  sand  and  glass  over  those  of  paper,  when  precipitates 
are  to  be  dried  upon  the  filter  at  a  definite  temperature.  By 
choking  the  throat  of  a  funnel  with  coarse  fragments  of  glass 
and  then  placing  upon  these  successive  layers  of  powdered  glass 
or  sand,  tne  upper  layer  being  of  the  finest  powder,  it  is  easy  to 
make  a  filter  upon  which  almost  any  precipitate  may  be  filtered 
off  and  washed  out  completely  without  the  slightest  loss.  The 
funnel  with  its  contents  may  then  be  dried  at  any  temperature 
below  that  at  which  the  glass  softens  or  at  which  the  precipitate 
undergoes  chemical  or  physical  change.  Mr.  E.  R  Taylor,  who 
has  carried  out  this  su^estion  with  the  greatest  care  and  thor- 
oughness, obtained  the  following  results  in  three  analyses  of  tar- 
tar-emetic. 

I.  0*0917  gr.  tartar-emetic  gave  0*0463  gr.  Sb^S,  =:  36*00  per  cent  Sb. 
XL    0*6286  gr.  «  ••     0-8149  gr.      "       =s:  86*08       "         " 

TIL  0*1766  gr.  "  •*    0*0891  gr.      "      =  36*07       **        " 

The  formula  requires  85-92  per  cent  (Sb=120). 

In  the  first  and  second  analyses  the  precipitated  sulphid  was 
dried  at  875°  0.    In  the  third  the  funnel  had  the  shape  of  a  tube 

*  This  Journal,  yol  zzzTii,  p.  860,  alio  Zaitsdirift  ft^  Analytiaofae  Obmi*,  Bd. 
ill,  p.  892. 
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tapering  at  one  end  and  dilated  iu  the  middle  to  a  sort  of  biilb^ 
and  the  precipitated  sulphid  of  antimony  after  drying  was  ig* 
nited  in  the  filter  tube  itself  in  a  current  of  carbonic  acid  gas. 
This  form  of  funnel,  which  is  due  to  Mr.  Taylor,  will  be  found 
very  advantageous.  A  small  common  funnel  may  be  inserted 
into  the  top,  and  after  drying,  the  tube  funnel  closed  with  a  oork 
in  weighing. 

§5.   On  the  e9tim(Ui(m  of  manganese  (M  pi/raphofphaie. 

The  existence  of  an  ortho-phosphate  of  manganese  and  am- 
monium corresponding  to  the  well  known  salt  of  magnesium, 
was  long  since  ascertained  by  Otto.*  The  subject  has  more 
recently  Deen  studied  by  Debrayf  who  has  described  a  series 
of  analogous  phosphates,  all  of  which  are  remarkable  for  thdr 
insolubility.  Otto^s  salt,  P208Mn2(NH4)2+2H20,  from  its  highly 
crystalline  structure,  the  facility  with  which  it  is  formed,  and 
its  insolubility,  appeared  well  adapted  to  the  quantitative  esti- 
mation of  manganese,  and  the  following  analyses  show  that  this 
metal  like  magnesium  may  be  advantageously  precipitated  as 
ammonia-phosphate  and  weighed  as  pyrophosphate. 

To  the  solution  of  manganese;  whicn  may  contain  salts  of  am- 
monium or  of  the  alkaline  metals,  disodio  orthophosphate  is  to 
be  added  in  large  excess  above  the  quantity  required  to  pre- 
cipitate the  manganese  as  orthophosphate.  The  white  precip- 
itate is  then  to  be  redissolved  in  excess  of  sulphuric  or  chlorhy- 
dric  acid,  heated  to  the  boiling  point  and  ammonia  added  in  ex- 
cess.  A  white  or  semi-gelatinous  precipitate  is  produced  which, 
on  boiling  or  standing  for  some  time  even  in  the  cold,  gradually 
becomes  crystalline  and  finally  is  completely  converted  into 
beautiful  talcose  scales  which  nave  a  pearly  luster  and  a  pale 
rose  color.  It  is  best  to  precipitate  each  time  in  a  platinum  ves- 
sel in  which  the  ammonia-phosphate  may  be  boiled  for  ten  or 
fifteen  minutes,  and  to  allow  the  salt  to  remain  at  a  temperature 
near  the  boiling  point  of  the  liquid  for  an  hour  after  it  has  be- 
come crystalline.  The  ammonia-phosphate  may  then  be  filtered 
off  and  washed  with  hot  water.  The  washing  takes  place  with 
extraordinary  facility  on  account  of  the  crystalline  character  of 
the  salt.  The  orthophosphate  after  drying  and  ignition  yields 
pyrophosphate  of  manganese  as  a  nearly  white  powder.  In 
this  manner 

1.  0-9565  gr.   MnSe4  gave  0  8985  gr.  PaOyMoj,  =  4668  p.c  MnO 

2.  1-1400  gr.   "     "  1-0717  gr.    "    =46-67  **   • 

3.  0-8145  gr.   "     «   0-7646  gr.    "     =r  46-63  "   ** 

(ChMiTeiNi) 

*  Bull  de  la  Soci6t6  Ohimiqae.  Noavelle  S6tm  ii,  p.  11. 
t  Ana  der  Chemie  und  Fharmacw,  yiii,  178. 
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4.  0-9464  gr.  MnSO^  gave  0-8886  gr.  P^e^MDa  =  46-66  p.c.  ffnO 
6.  1-8181  gr.       "  *     1-2890  gr.  "  =46-68     "         " 

6.  1-0666  gr.       '«  "    0-9960  gr.  "  =46-76     "        " 

(Gordon.) 

The  formula  requires  46*67  per  cent  (Mii=54).  The  sulphate 
employed  was  pure  and  perfectly  anhydrous.  In  two  analyseB 
of  crystallized  chlorid  of  manganese  not  quite  free  from  mechan- 
ically mixed  water,  Mr.  F.  W.  Clarke  obtained  2?-08  and  27-07 
per  cent  of  manganese^  In  the  same  salt  the  percentage  of 
chlorine  was  found  to  be  85*68  which  corresponds  to  2714  per 
cent  of  manganese. 

The  advantf^e  of  this  method  orer  that  commonly  employed 
for  the  estimation  of  manganese,  is  that  the  process  permits  us 
to  weigh  the  metal  in  the  form  of  a  perfectly  definite  compound 
and  not  as  an  oxyd  which  cannot  be  safely  assumed  to  consist 
wholly  of  Mn^Oy  When  manganese  is  associated  with  the 
alkaline  earths  it  is  of  course  first  to  be  separated  as  sulphid,  or 
by  Schiel's  method  as  a  hydrate  of  the  sesquioxyd.  The  ammonia- 
pnosphate  is  almost  absolutely  insoluble  in  boilin^water,  in 
ammonia  and  in  solutions  of  salts  of  ammonium.  The  salt  is 
nearly  white  but  sometimes  becomes  a  little  more  red  upon  the 
filter.  If  it  assumes  a,  rather  deep  dull  red  color  the  whole  of  the 
phosphate  of  manganese  has  not  been  converted  into  ammonia- 
phosphate.  The  precipitate  is  then  to  be  redissolved  in  dilute 
chlorhydric  acid,  more  phosphate  of  sodium  added  and  then  am- 
monia in  excess,  after  which  the  boiling  is  to  be  repeated.  This 
repetition  is  very  rarely  necessary,  a  little  practice  enabling  the 
analyst  to  judge  when  the  conversion  from  the  fiocky-gelatinous 
to  the  ciystalline  'condition  is  complete.  The  filtrate  from  the 
crystalline  salt  is  perfectly  free  from  manganese.  Phosphoric 
acid  cannot  be  determined  by  precipitation  as  ammonia-phos- 
phate of  manganese,  because  the  crystalline  character  of  the  salt 
upon  which  the  success  of  the  process  depends  is  only  produced 
by  digestion  with  an  excess  of  phosphate.  Bette*  has  aescribed 
an  ammonia-phosphate  of  zinc  which,  like  the  corresponding 
manganese  salt,  is  almost  absolutely  insoluble  in  water.  Debravf 
has  analyzed  similar  salts  of  nickel  and  cobalt,  and  Ottoj:  has  also 
describea  the  analogous  ammonia-phosphate  of  iron.  I  have 
myself  prepared  an  ammonia-phosphate  of  cadmium  which,  like 
the  other  salts  of  this  group,  is  extremely  insoluble  in  water. 
All  of  these  salts  however,  are  more  or  less  readily  soluble  in 
ammonia  and  in  salts  of  ammonium,  and  after  repeated  trials  I 
have  not  succeeded  in  rendering  any  of  them  available  for  an- 
alytical purposes. 

Cambridge,  June  20th,  186*7. 

*  Ann.  der  Chemie  nnd  Pharmacie,  xt,  129.  f  ^^*  ^^t. 

X  Ann.  der  Chemie  and  Pharm.  xri,  199. 

Am.  Joub.  Sci.— Sbookd  Sibibs,  Vol.  XLIV,  No.  181.— Skpt.,  1867. 
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Abt.  XXI. — Note  on  the  action  of  peroxtd  of  manganese  upon  une 
acid;  by  C.  Gilbbbt  Wheeleel 

The  oxydizing  action  of  the  peroxyds  upon  organic  sab- 
stances  rarying  to  some  extent  according  to  the  peroxyd  em- 
ployed, I  have  investigated  the  action  of  peroxyd  of  manganeso 
upon  uric  acid. 

If  uric  acid  and  peroxyd  of  manganese  are  heated  together 
with  a  like  quantity  of  water  and  sulphuric  acid  is  added  in 
small  portions  at  a  time  until  no  farther  action  is  to  be  observed, 
the  black  pasty  mass  then  filtered,  and  the  filtrate  evaporated 
to  about  one-fourth  of  its  original  volume,  there  is  obtained 
after  considerable  time,  a  quantity  of  large  hexagonal  crystals, 
which  by  analysis  and  characteristic  reactions  was  found  to  be 
parabanic  acid. 

If  uric  acid  is  heated  with  a  large  quantity  of  water  only, 
until  the  latter  is  brought  to  the  boiling  point  and  then  per- 
oxyd of  manganese  added  as  long  as  evolution  of  carbonic  acid 
occurs  and  the  mass  filtered,  there  remains  on  the  filter  pe^ 
oxyd  of  manganese  and  oxalate  of  manganese,  while  the  filtrate 
on  being  somewhat  concentrated  yields  crystals,  which  if  again 
dissolved  and  treated  with  animal  charcoal  may  be  obtained  color* 
less  and  quite  pure.  They  were  tasteless,  rather  diffieoltly  sol- 
uble in  cold  but  readily  soluble  in  warm  water ;  the  solution 
gave  with  chlorid  of  mercury  no  orecipitate,  while  a  very  volu- 
minous one  was  obtained  on  adaing  the  nitrate  of  the  same 
base ;  nitrate  of  silver  and  ammonia  gave  a  white  glistening  pre- 
cipitate ;  on  heating,  cyanid  of  ammonium  was  evolved. 

0*8695  grams  yielded  on  combustion  01S8  water  and  0*898 
carbonic  acid;  which  relation  indicated  the  substance  to  be 
aUantom, 

VoaoA.  ThMiy. 

C  8018  80-4 

K  409  8-8 

The  mother-liquor  contained  much  urea,  also  an  amorphous 
substance ;  the  quantity  of  which  was  too  trifling  to  admit  of  an 
analysis.  The  action  of  the  peroxyd  of  manganese  may  be  ex- 
plained by  the  following  exquation. 

8(OioH,N,0.)+6Mn02+8HO=2(0,H,NX),)-f2(0,0,H,N,) 
+4(MnO,  C,0,)-f  2(MnO,  00,). 
If  uric  acid  is  heated  with  peroxyd  of  manganese  in  the  pres- 
ence of  but  a  small  quantitv  of  water  there  is  formed  urea, 
oxalic  and  carbonic  acid,  and  but  a  very  small  quantity  of  alUn- 
toin ;  the  action  of  peroxyd  of  manganese  upon  uric  acid  resem- 
bles therefore  very  doeely  that  of  peroxyd  of  lead. 
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Abt.  XXTT. — Omiribulions  from  the  Sheffield  Lotboratory  of  Yale 
Cbllege.  No.  XY. — Observations  on  the  native  hydrates  of  Iron; 
by  GsoRGE  J.  Brush,  with  analyses  of  Turgite  by  Charles  S. 

BODMAN. 

The  well  known  iron  mines  of  Salisbury,  Conn.,  have  long  en- 
joyed a  reputation  among  mineralogists  as  furnishing  superior 
rimens  of  Ztmonife,  and  hitherto  this  has  been  thought  to  be 
only  ferric  hydrate  oocurring  in  quantity  at  this  locality. 
Minute  crystals  of  supposed  Gothite  have  occasionally  been  found, 
but  not  in  quantity  sufficient  to  render  certain  their  minendogi- 
cal  determination. 

On  a  recent  visit  to  these  mines  Mr.  Bodman  obtained  a  con- 
siderable  number  of  specimens,  lining  pockets  in  the  ore,  which 
had  the  usual  brilliant  metallic  luster  on  the  interior  surface, 
and  showed  on  the  fracture  a  fibrous  structure,  but  differed  from 
brown  hematite  in  having  a  decidedly  red  color,  and  in  afford- 
ing when  puhrerized  a  red  powder,  closely  resembling  that  of 
orainary  red  hematite.  This  red  layer  was  in  some  cases  an  inch 
or  more  in  thickness,  and  was  deposited  on  a  bed  of  limonite 
(brown  hematite) ;  the  line  of  demarcation  between  the  brown 
and  the  red  ore  was  so  perfect,  in  most  instances,  as  to  readily  ad- 
mit of  a  complete  separation  of  the  two  minerals. 

An  examination  of  this  red  ore  showed  it  to  be  an  oxyd  of 
iron,  containing  not  far  from  five  per  cent  of  water,  a  number  of 
specimens  yielding  very  uniform  results ;  and  a  complete  analy- 
sis proved  the  mineral  to  be  a  ferric  hydrate  with  the  formula 
9e'k,  identical  with  the  Turgite  of  Hermann,*  and  with  Brei- 
thaupt's  hydro-hematite,  as  analysed  by  Fritzschcf  The  physical 
diaracters  are  so  nearly  those  of  orainary  anhydrous  hematite 
that  it  is  difficult  to  distinguish  the  species  without  having  re- 
course to  an  estimation  of  the  loss  on  ignition.  The  turgite 
yields  an  abundance  of  water  when  heated  in  the  closed  tube, 
and  it  decrepitates  in  a  remarkable  manner.  Hardness,  about 
5-6.  G.=4'14.  For  analysis  the  mineral  was  carefully  dried 
over  sulphuric  acid  until  of  constant  Weight,  and  this  dessicated 
mineral  was  then  heated  for  several  hours  in  an  air  bath  at  100^ 
C.  without  showing  any  further  diminution  of  weight.  The 
amount  of  hygroscopic  moisture  abstracted  from  the  air-dried 
mineral  by  treatment  in  the  dessicator  was  1*40  per  cent.  The 
iron  in  one  instance  was  determined  by  titration  with  perman- 
ganate of  potash ;  in  the  second  ease  it  was  thrown  down  by 
ammonia,  the  precipitate  washed,  dried  and  weighed,  and  then 
the  iron  was  separated  from  the  silica  and  alumina  by  Devil le's 

*  Jonmal  fUr  pnktiflGfae  Oh«mie,  zzziii,  97. 

t  Brelthaupt,  YoUstfiDdiget  Handbucb  der  Mineralogie,  iii,  846. 
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.  method  by  first  reducing  with  hydrogen,  and  subaequently  vola- 
tilizing^ the  iron  b^  heating  in  a  current  of  dry  hydrochloric  acid 
gas.  The  analytical  resiuts  were  all  obtained  by  Mr.  Bodman. 
Composition : 

^      Ferric  oxyd,        -        -  -    91*45 
Manganic  oxjd^       -        -  0*67 

Alumina,  -  -  -  -  0*76 
Silica,  -  .  -  -  •  0*22 
Fbosphoric  acid^  lailphuric  acid  )  . 

and  cobaldc  oxyd,  J  ^^^^ 

Insoluble  in  acid,  '  -  1*88 
Water,  ....  5-20 

10012  99-98 

Other  determinations  of  water  on  different  specimens  gave  6*02 
and  5*09  per  cent. 

Five  grams  of  the  mineral  yielded  only  minute  traces  of  sul- 
phuric  acid,  and  three  grams  showed  but  an  unweighable  trace 
of  phosphoric  acid.  A  very  perceptible  trace  cf  cobalt  was 
found  even  on  examination  of  one  gram  of  the  mineral.  The 
portion  insoluble  in  acid  proved  on  analysis  to  consist  entirely 
of  silica,  and  excluding  this,  with  the  small  amount  of  silica  and 
jalumina  found  in  the  soluble  portion,  the  result  of  the  analysis  is 

9e  94-00  fin  0-68  fi  5*85  s  9998 

Oxjgw,  28*20  019  4-76 

28-89 

giving  the  oxygen  ratio  6 : 1  or  Pe'fi. 

This  result  confirms  the  conclusions  of  Hermann  and  Breit- 
haupt  that  there  is  a  native  ferric-hydrate  with  one-half  an 
equivalent  of  water.  Several  years  since  the  attention  of  the 
writer  was  called  to  this  subject  by  Prof.  W.  T,  Eoepper,  of 
Bethlehem,  who  stated  that  he  had  found  Breithaupt's  hydro- 
hematite  to  be  of  firequent  occurrence  with  the  limonite  ores 
of  the  Lehigh  valley.  A  water  determination  on  the  Lehigh 
mineral  made  by  Prof.  Eoepper,  and  kindly  communicated  for 
this  article,  gave  5'34  per  cent,  and  Prof.  Koepper  calls  espe- 
cial attention  to  the  characteristic  decrepitation  of  this  mineral 
when  heated.  On  examination  of  the  specimens  of  limonite  in 
the  Yale  College  collection,  a  fine  specimen  of  the  red  hydrate 
was  found  occurring  with  the  limonite  of  Diisseldorf  in  Prussia, 
this  yielded  on  examination  by  Mr.  Bodman  4^76  pr.  ct  water. 
Another  specimen  was  found  from  loditz  in  Bavaria,  besides 
numerous  specimens  from  Salisbury  in  Connecticut.  A  mineral 
of  like  composition  has  also  been  found  by  Bergemann*  at  the 
Louisa  Mine  near  Horhausen  in  Prussia.    From  these  numerous 

*  BammelBlMi^,  Haodliach  fiir  Mineralchemit,  98S. 
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localities  it  would  appear  that  the  mineral  is  of  common  occur- 
rence. It  has  heretofore  been  confounded  by  most  mineralo- 
gists with  hematite  which  it  so  strongly  resembles  in  physical 
characters.  It  may  be  readily  distinguished  from  hematite  b^ 
simply  heating  a  firagment  in  the  closed  tube,  when  it  decrepi- 
tates violently  and  gives  off  a  large  amount  of-  water. 

Hermann  does  not  give  the  pyrognostic  characters  of  turgtie^ 
but  Breithaupt  in  his  description  of  hydro-hematite  makes  par- 
tioular  mention  of  its  characteristic  decrepitation  when  heated 
The  turgite  is  described  by  Hermann  as  being  associated  with 
copper  ores;  its  chemical  composition  is  however  identical  with 
hydrohematite,  and  as  it  has  prioritv  of  publication  the  species 
must  bear  the  name  of  turgite,  and  hydrohematite  be  used  only 
ias  a  synonym. 

We  have  therefore  three  well  defined  hydrates  of  iron  occur* 
ring  native  and  forming  three  distinct  and  well-established  min- 
eral species,  differing  from  each  other  in  physical  characters  and 
in  their  relative  conitent  of  water. 

QQiidie,  ¥e+     fi 

Lifflonito,  9e  -f  l^fi 

Two  other  hydrates  have  been  described  containing  respect- 
ively two  and  three  atoms  of  water.  Murray*  found  in  a  brown 
iron  ore  from  Hiittenrode  in  the  Hartz — 

Pe  6W1,  a  17-96,  SiO-lT,  Carbon  O'ittsslOO,  giTing  the  formiik  Pe+itL 

A  compound  of  similar  composition  from  Kilbride  in  Ireland, 
having  a  pitchy  color,  analyzed  by  Haughton,  gave — 

9e  11-16        &20*4S        5iO*80        Si  tr,        P 160  =  99*48 

Xanthosiderite  also  appears  to  be  a  mineral  of  like  composi- 
tion, but  its  mixture  with  a  silicate  of  unknown  composition 
renders  it  difficult  to  conclude  positively  that  it  belongs  nere. 

A.  H.  Churchf  has  analyzed  a  stalactite  of  a  rust-colored  ferric 
hydrate  from  Botallack  mine  in  Cornwall,  which  gave — 

9e  19'IS,  fi  24-40,  loss,  P,  and  organic  matter  1*76  ar  100,  ^ving  the  formuU 
9e  +  ^fi  B  9e  74-77,  fi  26-83. 

Other  analyses  of  ferric  hydrates  by  many  different  analysts,  and 
from  a.  great  range  of  localities,  give  an  amount  of  water  which 
/Correspond  to  one  or  the  other  of  these  last  two  hydrates ;  but  as 
these  contain  also  either  organic  matter,  phosphoric  acid,  or  silica 
in  the  combined  state,  it  is  impossible,  without  further  investiga- 
tion, to  know  to  what  hvdrate  to  refer  them. 
^  The  artificial  ferric  hydrate  precipitated  by  ammonia  from 
ferric  chlorid  varies  in  composition  according  to  the  method  of 

*  Bamnaelsberg  MinerakhMaiOy  IM  f  JounLCSiem.  Sooietj,  II,  iii,  214. 
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treatment  Sohaffber  obtained  a  hydrate  with  1  atom,  Gmelia 
with  2  atoms,  and  Wittstein  with  8  atoms  of  water;  this  last 
kept  for  some  time  under  water  became  crystalline  and  was  con- 
▼erted  into  a  hydrate  with  1^  atoms  of  water.  Becent  investigar 
tions  by  E.  Davies*  show  that  the  ordinary  precipitated  ferric 
hydrate  loses  water  on  beins  boiled  in  water;  in  one  case  the 
amount  of  water  was  reduced  to  8'62  per  cent.  Similar  experi- 
ments conducted  in  this  laboratory  by  Mr.  Bodman  showed  that 
by  continued  boiling  in  water  the  amount  of  water  remaining  in 
the  hydrate  could  be  reduced  even  to  2  per  cent  These  fiu^ts, 
as  Mr.  Davies  suggests,  explain  in  a  very  satisfiEU^tory  manner  the 
association  of  the  different  ferric  hydrates  in  nature  and  do  not 
necessarily  demand  the  supposition  of  great  heat  to  account  for 
the  large  beds  of  anhydrous  hematite  found  in  different  parts 
of  the  world. 

Bhefleld  lAbontoiy,  Febmary,  1S67. 


Abt.  XXTTT. — On  a  new  Test  far  HyposulpfUks ;  by 
M.  Caeey  Lea. 

In  an  examination  of  the  platinum  metals  which  I  published 
some  time  back  in  this  Journal,  I  described  a  very  delicate  test 
for  ruthenium,  by  which  the  faintest  traces  of  that  metal  could 
be  detected  through  the  agency  of  hyposulphite  of  soda.  Re- 
cently, having  occasion  to  test  for  the  last-named  substance,  it 
occurred  to  me  as  probable  that  ruthenium  might  be  rendered 
available  for  that  purpose.  This  I  found  to  be  the  case,  and 
that  the  reaction  exhibited  considerable  delicacy.  It  is  true  that 
ruthenium  is  at  present  a  very  rare  metal,  and  not  within  the 
reach  of  all  who  might  wish  to  use  it,  bat  the  changes  from 
rarity  to  more  or  less  abundance  are  now  so  common  and  sud- 
den that  present  scarcity  is  no  reason  for  ignoring  any  nsefiil 
reagent 

When  a  solution  of  ruthenium  is  rendered  alkaline  by  ammo- 
nia and  boiled  with  hyposulphite  of  soda,  it  gradually  assumes 
a  rose  color  which  passes  into  a  rich  carmine;  with  strong  solu- 
tion the  color  is  so  intense  as  to  be  almost  black.  When  diluted 
the  shade  is  magnificent,  rivalling  the  aniline  red  in  richness. 

I  have  already  stated  within  what  limits  ruthenium  can  be 
detected  by  hyposulphite  of  soda.  I  now  subjoin  the  limits  ob- 
served with  respect  to  hyposulphite  of  soda. 

A  solution  containing  one  four-thousandth  of  hyposulphite, 
gave  a  dear  rose  red. 

•  Journ.  Chtm.  Society,  II,  ir,  69, 
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One  oontaming  one  twelve-tlioasaiidth  gare  a  well  marked 
pink  liquid. 

One  containing  one  twenty-five-thounandih  gave  a  aalmon 
color. 

The  experiment  was  not  carried  further  because  the  salmon 
color  in  the  last-mentioned  trial  showed  that  the  test  had  then 
reached  its  practical  limit  I  do  not  doubt  that  even  with  one 
hundred  thousandth  a  coloration  could  be  obtained,  but  it  would 
not  have  the  specific  distinctness  given  by  the  carmine  and  rose 
shade  previously  described. 

A  few  words  remain  to  be  said  as  to  the  best  mode  of  apply- 
ing^ this  test. 

1  have  recognized  in  solutions  of  sesquioxyd  of  ruthenium  a 
strong  tendency  to  decompose  by  dilution :  dilute  solutions  have 
a  strong  tendency  to  gradually  aeposit  their  ruthenium  as  oxyd. 
And  even  before  the  slightest  sign  of  a  precipitate  appears,  in 
fact  immediately  upon  dilution,  solutions  show  a  tenaency  to 
change  their  reactions.  So  that  I  find  it  invariably  better  on 
diluting  the  ruthenium  solution  for  use  in  testing,  to  boil  it  (as 
I  have  elsewhere  pointed  out  in  speaking  of  the  ailution  of  ru- 
thenium) with  a  few  drops  of  hydrochloric  acid,  and  this  even 
although  the  solution  is  to  be  immediately  afterward  rendered 
alkaline  by  ammonia.  To  ascertain  with  certainty  that  this  im- 
proved the  delicacy  of  the  reaction,  I  made  comparative  experi- 
ments on  two  portions  of  the  same  ruthenium  solution,  and 
found  that  the  coloration  by  hyposulphite  was  at  least  three 
times  stronger  in  the  case  of  the  portion  that  had  been  boiled 
with  HCl  than  with  that  that  had  not 

As  ammonia  was  thereafter  immediately  added,  it  might  ap- 
pear that  the  function  of  the  hydrochloric  acid  was  to  form  hy- 
orochlorate  of  ammonia.  But  it  was  found  by  experiment  that 
the  addition  of  sal-ammoniac  in  no  way  aided  the  reaction. 

The  addition  of  ammonia  to  a  hot  solution  of  sesquichlorid 
of  ruthenium  inmiediately  darkens  it  to  a  blackish  oUve  color, 
which,  according  to  the  dilution  and  the  light  that  fedls  on  it,  is 
of  a  reddish  or  a  greenish  shade.  By  standing,  the  ruthenium 
ia  precipitated  as  oxyd.  As  this  condition  is  the  necessary  pre- 
liminary (as  before  explained)  to  the  production  of  the  charac- 
teristic carmine  reaction,  it  is  not  a  little  singular  that  the  deli- 
cacy of  that  reaction  should  be  so  greatly  enhanced  by  takine 
steps  to  strengthen  the  combination  with  excess  of  acid  and  boiE 
ing,  immediately  before  the  affinities  are  to  be  loosened  by  am- 
monia. 

In  using  this  reaction  for  the  detection  of  small  quantities  of 
hyposulphite,  it  is  useful  to  remark  that  it  succeeds  best  when 
very  little  ruthenium  is  present    After  the  ruthenium  solution 
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has  been  boiled  with  acid  and  sapersatunited  with  ammonia, 
and  the  liquid  to  be  tested  for  hypoeolphite  added,  the  mixed 
flotation  sboold  have  so  little  rutheniam  in  it  as  to  exhibit  only 
a  very  pale  transparent  olive  coloration — should  in  fact  be  almost 
without  color.  Otherwise  if  the  hyposulphite  is  present  in 
mere  traces,  we  get  a  salmon  or  flame  color  instead  of  the  pure 
carmine. 


Art.  XXrV. — Contributions  to  Chemistry  from  the  Laboratory  of 
the  Lawrence  ScientiJiG  School  No.  4. — On  a  new  mineral  from 
Bochport^  Mass. ;  by  W.  J.  Knowlton. 

In  the  March  number  of  this  Journal  for  the  present  year. 
Prof.  J.  P.  Cooke  has  described  as  malacone  a  mineral  discovered 
by  myself  at  Bockport,  Mass.,  where  it  occurs  in  the  granite  in 
veins  of  massive  quartz  and  feldspar.  Prof.  Cooke's  ansJysis  was 
made,  as  he  states^  upon  a  small  quantity  of  material  and  he 
speaks  of  it  as  ''imperfect" ;  he  found 

Silica, 27-90 

Zirconia, 66-98 

Sesquiozyd  of  iron,  with  trace  of  manganese,   -         2-57  | 

Water,      -'-.--        ^        -        -     2-19 

9^59 
which  results,  if  correct,  would  unquestionably  identify  the  min- 
eral with  malacone.  I  have  repeateidly  analyzed  this  mineral, 
and  my  results  differ,  as  will  be  seen,  so  much  from  those  of  Prof. 
Cooke,  and  from  the  analyses  of  malacone  hitherto  published, 
that  I  am  disposed  to  consider  the  mineral  as  a  new  species.  If 
this  conclusion  be  admitted,  I  propose  for  it  the  name  of  Oyrto- 
litCf  (from  Mv^og^  curved^)  in  allusion  to  the  verv  marked  curvature 
of  the  terminal  faces  which  is  observed  in  the  gl^at  majority  of 

rimens.  The  mineralogical  characters  of  cyrtolite  have  oeen 
idy  described  by  Prof  Cooke.  It  is  almost  always  found 
imbedded  in  massive  feldspar,  sometimes  in  large  aggregates  of 
crystals,  sometimes  in  single  crystals  which  are  often  quite  per- 
fect. Fine  single  crystals  are  found  at  various  places  on  the 
sea-shore  where  the  veins  have  been  exposed  bv  t)ie  action  of 
the  water.  The  luster  of  the  crystals  is  often  brillil^  but  frac- 
ture exhibits  a  dull  brownish-red  color.  In  three  deterininations 
of  the  specific  gravity  of  cyrtolite  by  Hose's  method,  I  found 
8'860,  S'856  and  8*970 ;  the  last  determination  being  made  upon 
a  specimen  from  a  somewhat  different  locality,  and  tdMjn  from 
tiie  surface  rock  near  the  shore.  ^^ 

Before  the  blowpipe  cyrtolite  slows  brilliantly,  and  is  but 
slightly  altered  in  color.    Its  powder  dissolves  rather  easily  in  | 
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borax,  giving  a  distinct  reaction  for  iron.  With  microcosmio 
salt  it  .dissolves  partiallv,  leaving  a  white  siliceous  skeleton. 
Pro£  Cooke  states  that  the  minerd  is  easily  and  completely  re^ 
solved  by  fusion  with  alkaline  carbonates.  I  have  not  obtained 
the  same  results,  but  have  on  the  contrary  found  it  very  difficult 
to  decompose  it  completely  in  this  manner ;  even  fusion  for  sev- 
eral hours  with  four  times  the  weight  of  a  mixture  of  carbonate 
of  potash  and  carbonate  of  soda  failing  to  produce  a  perfect  res- 
olution. Four  consecutive  fusions  with  the  alkaline  mixture  gave 
but  little  better  results.  In  another  analysis,  after  fusing  for 
three  hours  with  the  alkaline  mixture,  treatment  of  the  rased 
mass  as  an  ordinary  silicate  with  chlorhydric  acid,  and  fusion  of 
the  silica  obtained  a  second  time,  there  remained  2*20  per  cent 
of  earth  which  could  not  be  further  purified  by  treatment  with 
fluorid  of  ammonium  and  sulphuric  acid. 

When  heated  with  sulphunc  acid  in  a  closed  tube  for  two  or 
three  hours  to  a  temperature  of  210^  C,  about  88  per  cent  of  un- 
dissolved matter  remained.  On  diluting,  filtering  and  boiling 
the  filtrate,  firom  8  to  18  per  cent  were  precipitated  in  different 
experiments,  according  to  the  c[uantity  of  free  sulphuric  acid  in 
the  solution.  When  fused  with  bisulphate  of  ammonium  the 
mineral  is  completely  decomposed,  but  it  is  difficult  to  avoid 
loss  by  spattering.  Bisulphate  of  potash  also  completely  re- 
solves the  mineral  by  fusion,  but  forms  with  the  zirconia  the 
well  known  double  sulphate  which  dissolves  with  much  diffi- 
culty ;  bisulphate  of  soda  would  doubtless  be  preferable,  but  I 
have  not  employed  it  in  quantitative  analyses.  The  mineral  is 
more  readily  resolved  by  fusion  with  fluorid  of  ammonium  and 
subsequent  treatment  with  sulphuric  acid.  The  decompositioa 
is  perfect,  but  of  course  the  silica  must  be  estimated  by  loss.  lu 
four  analyses  I  obtained  the  following  results : 

Silica, 
Ziroonia, 
Cerium  metals, 
Iron,  FeO, 
IJraniam,  UfaOj, 
Hd,  with  trace  CaO, 
Water, 

Trace  manganese  and  ) 
magnesia,  ) 

Trace  of  fluorine, 

98-44       100-00         100-00  98-97 

In  these'  analyses  the  water  was  determined  by  heating  the 

*  Silica  estimated  by  diffsreDoe. 

t  In  this  analysis  the  xiMoniam  and  iron  were  not  separated. 
Am.  Joub.  Soi.— Sbooxb  Sbbim,  Voi..  XLIV,  No.  ISl.— Sbft.,  1807. 
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26-48* 
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1-80 

2-19 
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8*65 

3-68 

8-60 
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-85 
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miiienl  in  a  platinam  tQbe  in  a  carrenl  of  carbonic  acid.  The 
rilica  was  estimated  in  the  firat  analynB  by  fosion  with  biaol- 
phate  of  ammonia,  and  in  the  last  by  fEunon  with  the  alkaline 
carbonates  and  snbceqoent  treatment  with  floorid  of  ammonium 
and  solphuric  acid.  In  the  second  and  third  analyses,  it  was 
determined  by  loss.  Tin  and  copper  were  precipitated  by  sol' 
phydric  add  gas>  After  oxydizi^g  the  iron,  the  iron  and  zir- 
conia  were  pred:pitated  togeUier  from  the  nearly  neutral  solution 
by  acetate  of  soda.  The  iron  was  then  separated  from  the  zir- 
eonia  by  DevilWis  method  for  the  separation  of  iron  and  alumina^ 

In  the  filtrate  firom  the  iron  and  zirconia,  the  cerium  metals 
were  precipitated  by  oxalic  arid,  and  the  uranium  by  ammonia.r 
It  is  not  easy  lo  determine  in  what  state  of  oxydation  the  iron 
and  uranium  exist  in  the  mineraL  I  have  taken  the  iron  per^ 
haps  arbitrarily  as  protoxyd  and  the  uranium  as  sesquioxyd. 
In  the  second  and  third  analyses  the  uranium  was  Xiot  perfeOly 
separated  from  ziiconia. 

/  it  scarcely  admits  of  a  doubt  that  the  zireonia  in  cyrtolite  is 
associated  with  another  and  similar  oxyd — ^perhaps  titanic  add. 
When  the  zireonia  is  strongly  heated  in  a  platinum  tube  in  a 
current  of  hydrogen  gas  the  earth  assumes  a  bluish  color  resem- 
bling that  seen  in  niobic  and  titanic  adds  when  similarly  treated. 
The  color  disappears  on  heating  the  blue  mass  in  the  air.  If  we 
add  to  an  add  solution  of  zireonia  from  cyrtolite — ^a  solntkm  of 
the  earth  in  fluohydric  acid  is  best — sodium  amalgam,  magnesium 
or  zinc,  a  purple  or  dull  riolet  color  is  soon  obsenred,  sometimes 
with  a  precipitate  of  the  same  colcx*.  In  the  absence  <^  any 
method  of  separating  zireonia  from  titanic  add,  Aa,  quantita* 
tiyely,  I  must  leave  the  precise  constitution  of  tho  metamc  acad^ 
in  cyrtolite  undetermined.  I  am  yery  frr  from  supposinff  thai 
my  analyses  of  the  mineral  leave  notningr  to  be  wished,  but  in 
the  absence  cf  gjood  and  thoroughly  tested  methods  of  analysis^ 
I  have  done  all  in  my  power  to  obtain  eorrect  results.*' 

emibM^  Jmm  89th,  1801. 


Akt.  XXV. — On  ihe  azAditnaiona  of  the  drtaoeaus  rocks  of  CaH" 
famia;  by  Wm.  M.  Gabb. 

Since  the  publication  of  the  first  volume  of  the  California 
Beports  on  Paleontology,  there  have  appeared  several  rather  se- 
vere, and  not  altogether  ^ood  natured  criticisms.  These  have 
culminated  in  the  publication  by  the  Smithsonian  Institution  of 

*  I  maj  b«  ptrmitted  to  mention  in  this  oonnectkm  that  I  hare  fcaid  pmmii 
in  tha  crjophyllite  from  Rockport,  describad  hj  Pro£  Cooice.  The  alkali  it  mmbOj 
daieetaa  hj  the  •pectroeoope  in  the  alome  obtamed  ftt^m  the  mineral,  hot  its  qaam- 
Ultj  ia  Teiy  eBMlt-anich  lees  apparentlj  than  that  of  nibidimn.— w.  a.  x. 
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a  pamphlet  purporting  to  be  a  check  list  of  Eocene  fossils,  pn^ 
pared  by  one  of  our  oldest  Paleontologists.  So  eminent  am 
authority  and  the  endorsement  of  so  respectable  an  institution  re* 

Juire  that  I  should  say  something  in  vindication  of  the  position 
have  taken,  and  give  to  the  scientific  world  the  grounds  an 
which  I  base  my  drauctions. 

The  rocks  of  California,  included  by  the  Geological  Survey 
under  the  general  head  of  Cretaceous,  can  be  easily  separated 
into  two  well-marked  divisions.  Our  acquaintance  with  them 
has  not  yet  been  sufficiently  detailed  to  attempt  a  further  sepa* 
ration  into  sub-groups,  though,  in  the  older  members,  that  can 
doubtless  be  done  hereafter.  This  older  group  is  without  doubt 
the  equivalent  of  the  No.  6  and  the  upper  part,  if  not  the  whole 
of  No.  4  of  Meek  and  Hayden's  Nebnuka  section.  There  may 
be,  and  in  fact  probabljr  are,  older  members  of  the  Cretaceous 
formation  represented  in  California,  but  our  information  is,  as 
yet,  too  limited  to  make  the  assertion  positively.  In  the  north* 
em  part  of  the  state,  where  these  rocks  have  bden  least  studied, 
isolated  specimens  have  been  obtained  with  a  decidedly  *'  Neoco* 
mien"  aspect  The  more  recent  member,  always  conformable 
with  the  lower,  and  connected  with  it  by  a  series  of  strata  not 
very  fossiliferous,  appears  to  be  the  American  representative  of 
the  Maestricht  beds,  the  'Danien'  of  the  French  authors.  The 
position  of  the  older  group  is  universally  conceded,  and  it  only 
rests  witii  me  to  establish  that  this  newer  group  is  without  doubt 
Cretaceous  and  not  Eocene  as  Mr.  Conrad  originaUy  asserted 
and  still  maintains. 

It  has  many  points  in  common  with  the  Maestricht  beds  of 
Europe.  It  contains  but  a  single  species,  so  far  as  known,  of 
the  complex-chambered  group  of  Cephalopods.  A  solitary  am- 
monite, represented  by  half  a  dozen  specimens,  has  been  found 
by  myself,  in  place,  even  to  the  very  top  of  the  formation. 

The  rocks  which  I  included  in  my  Division  B,  are  found  in 
and  more  particularly  along  the  eastern  face  of  the  Coast  Banges 
over  an  extent  of  upwards  of  four  hundred  miles.  They  are 
in  many  places  metamorphosed,  but  are  in  a  number  of  localities 
highly  fossiliferous.  The  principd  localities  from  which  fossils 
have  been  collected  are — the  vicmity  of  Fort  Tejon,  New  Idria, 
near  Griswold's  on  the  road  between  New  Idria  and  San  Juan, 
Clayton  at  the  Monte  Diablo  coal  mines,  Martinez,  San  Diego  and 
on  one  of  the  forks  of  Eel  river  near  Bound  Valley,  Mendocino 
countj.  At  Clayton  and  Martinez  they  are  connected  with 
Division  A  by  a  regular  succession  of  intermediate  beds  but  con- 
taining very  few  fossils.  Near  the  village  of  Lower  Lake,  Lake 
county,  these  intermediate  beds  are  again  developed  and  are 
then  nighlv  fossiliferous. 

In  the  California  Cretaceous  rocks  we  have  already  recog* 


Digitized  by 


Google 


228     W.  M.  Gabb  on  the  Creiacecm  rocks  of  California, 

nized  and  described  280  species,  besides  about  fifty  species  not 
yet  described  but  of  which  we  have  sufficient  material  for  publi- 
cation, and  about  30  or  40  species,  the  existence  of  which  is  in- 
dicated by  fragments  too  imperfect  for  description.  Of  these 
species  107  are  found  in  Division  B.  Of  these  107,  84  are,  so 
far  as  known,  peculiar  to  this  group,  and  16  are  found  in  com- 
mon in  undoubted  members  of  both  divisions,  while  7  more  are 
found  in  the  intermediate  beds  associated  with  a  nearly  equal 
number  of  representatives  of  the  lower  group.  Thus  the  two 
groups  are  connected  by  a  passage  of  nearly  one-fifth  of  all  the 
species  found  in  the  upper  member. 

The  following  analysis  will  prove  the  above  statements  more 
clearly. 

Of  the  107  species  of  fossils  found  in  Division  B,  44  are  found 
at  Clayton,  67  at  Tejon,  64  at  Martinez,  22  at  San  Diego,  18 
near  Griswold's,  and  7  near  New  Idria.  It  is  not  intended  to 
be  understood  that  these  are  all  of  the  species  found  at  these  lo- 
calities ;  but  that,  up  to  the  present  time,  these  are  all  that  have 
been  identified  or  described.  Future  work  will  undoubtedly 
change  the  above  figures. 

Of  the  species  found  at  the  above  localities,  60  are  peculiar 
to  one  or  another  locality;  29  are  found  at  two  localities  only, 
14  at  three  localities,  and  14  at  four  localities  or  more. 

Taking  the  three  typical  localities,  Martinez,  Clayton  and 
Tejon,  21  species  are  common  to  Martinez  and  Clayton,  SO  to 
Martinez  and  Tejon,  26  to  Clayton  and  Tejon,  and  20  are  found 
at  all  three  localitie& 

As  I  have  stated  above,  16  species  found  in  the  upper  mem- 
ber also  extend  into  the  older  group.  Division  A.  In  addition 
to  this,  at  the  locality  near  Lower  liake  Village,  Lake  county, 
besides  several  species  encountered  for  the  first  time,  I  found  15 
species  in  the  same  bed,  within  a  superficial  area  of  two  feet 
Of  these,  8  were  previouslv  known  to  be  common  to  the  upper 
and  lower  division.  Besides  these  3,  7  of  them  were  common 
to  this  locality, -and  localities  of  division  B,'  and  the  remaining 
6  were,  before  this  discovery,  considered  peculiar  to  the  lower 
member.  One  of  these  6  is  found  in  the  Mississippi  YaJley,  in 
the  ^'Bipley  Group,"  and  another  belongs  to  a  peculiarly  Creta- 
ceous genus. 

As  to  the  species  found  at  the  several  typical  localities,  indepen- 
dent of  each  other,  and  which  would  serve  to  show  their  indi- 
vidual relations  to  the  older  formation  without  corroborative 
evidence,  Clayton  has  10  species  in  common  with  Division  A, 
Tejon  has  7,  and  Martinez  11.  With  the  Lower  Lake  bed,  Clay- 
ton has  6  species  in  common,  Tejon  6,  and  Martinez  6. 

In  glancmg  over  Mr.  Conrad's  "check  list "  I  find  that  out  of 
the  107  species  found  in  his  "  Older  Eocene  of  California,"  he 
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has  only  included  74  in  his  enumeration.  He  has  omitted  OaHi' 
ancLSsa  SUmpaonii^  Ammonites  n.  s.,  Naviilm  TexanuSj  Oylickna 
costaUij  Mactra  Ashbumerti,  OuculUm  MaUhewsonii^  Nucu/a  trun- 
eaia  and  Leda  protexta ;  eight  species,  which  I  mentioned  in 
the  Journal  of  C!onchoIogy  (vol.  ii,  p.  88),  as  being  found  in 
common  in  the  two  members  of  the  California  Cretaceous,  stat- 
ing distinctly  the  localities  in  which  they  have  been  found.  At 
the  same  time  he  includes  five  other  species,  from  the  same  list, 
in  his  Eocene  catalogue.  Whether  this  be  carelessness,  or  an 
unfair  avoidance  of  a  difficulty,  I  leave  to  others  to  decide.  It 
is  &r  easier  to  ignore  such  a  difficulty  than  it  is  to  explain  it 
away. 

In  regard  to  the  distribution  of  the  genera  and  species  in  this 
and  the  associated  rocks :  all  of  the  species  are  peculiar  to  this 
group,  or  to  this  and  underlying  rocks ;  not  one  has  been  found 
associated  either  with  living  forms,  or  with  species  known  to  oo* 
cur  in  the  recognized  Tertiaries  of  California.  Five  of  the  gen* 
era  are  peculiar  to  the  Secondary.  An  Ammonite  ranges  en- 
tirely  through  the  group  to  the  top  of  the  highest  fossiliferous 
strata.  The  genera  Periaaolaoc,  Gyrodes,  Margaritella,  and  the 
sub-genus  Anchura,  of  the  eenus  Aporrhais^  are  all  recognized 
as  strictly  characteristic  of  the  Cretaceous ;  so  much  so,  that  the 
presence  of  a  single  undoubted  representative  of  either  of  these 
genera  would  be  strong  presumptive  evidence  of  the  Cretaceous 
age  of  any  rocks  in  which  it  might  be  found.  On  the  other 
hand,  the  presence  of  such  genera  as  those  in  the  list  given  be- 
low, woula  point  to  a  very  modern  era  in  the  Cretaceous,  to  say 
the  least 

It  must  be  borne  in  mind  that  we  have  much  to  learn  yet  in 
paleontology,  especially  in  the  matter  of  the  vertical  range  of 
genera.  Every  year  we  find  genera,  nay,  whole  families,  ex- 
tending themselves  beyond  what  had  been  fixed  by  previous 
authors  as  their  limits.  A  few  years  ago,  the  presence  of  mam- 
malian remains  was  considered  characteristic  of  the  Tertiaries. 
Now  we  know  of  Marsupials  in  the  Trias,  and  who  dare  say 
that  we  may  not  find  mammals  in  Paleozoic  rocks?  I  therefore 
maintain,  that  though  we  have  here  such  genera  as  Aturia^  Typhis, 
Cordiera,  Pseudoliva,  Nassa,  Mitra,  Ficus,  Morio,  Cerithiopeis, 
Cypraea,  and  Galerus,  still,  the  only  inference  that  can  be  drawn 
is,  that  the  group  is  on  or  near  the  verge  of  the  formation,  a 
sort  of  prophetic  member,  presaging  by  some  of  its  genera  the 
formations  to  come,  but  indissolubly  bound  by  specific  ties  with 
the  eras  preceding. 
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Abt.  XXYL — On  a  new  apparaiuafor  technical  analysis  t^Petro* 
kum  and  kindred  wmUmces  ;  by  S.  F.  Peckham. 

In  the  Ofaemical  News  for  August  Slst,  1866,  I  notioed  s 
paper  in  which  was  described  a  process  with  apparatus,  for  the 
assay  of  coals  and  other  substances  yielding  illuminatiDg  and 
pan^n  oils.*  After  stating  the  fact,  that  no  process  had  hith- 
erto  been  described  by  which  technical  analyses  of  bitumiDoua 
and  pyro-bituminous  substances  could  be  made  to  yield  anal- 
ogous  and  satisfactory  results,  the  author  proceeds  to  describe 
what  I  should  suppose  to  be  a  very  valuable  process  for  the  pri* 
mary  distillation  in  the  technical  analysis  of  coals  and  shales. 
I  do  not  repeat  the  description  here,  as  it  would  require  consid- 
erable space,  and  it  can  only  be  applied  to  the  treatment  of  solid 
substances,  which  do  not  melt  at  a  temperature  below  that  re- 
quired for  their  distillation.  As  the  original  paper  is  easy  of 
access,  I  would  recommend  its  perusal  to  all  who  wish  to  make 
technical  analyses  of  either  coals  or  shales.  The  apparatoa  is 
simple  and  inexpensive,  and  I  am  aware  of  no  reason  why  the 
results  ftirnishea  by  it  should  not  prove  highly  satisfactory, 
especially  as  its  operation  bears  a  striking  resemblance  to  the 
most  improved  processes  of  manufacture  on  the  large  scale. 

But  beyond  the  primary  distillation  of  the  coal  or  shale,  I  do 
DOt  consider  that  our  author  has  added  anything  to  processes 
long  in  use.  When  he  arrives  at  the  second  distiUation,  or  that 
which  corresponds  to  the  primary  distillation  of  petroleum,  he 
is  forced  to  return  to  the  old  process  of  fractional  distillation 
from  a  common  tubulated  glass  retort  This  process  is  not  only 
very  unsatisfactory  in  its  results,  but  it  is  quite  expensive^  and 
is  attended  with  considerable  danger  from  fire.  It  is  unsatis-^ 
factory,  because  the  separation  of  fluids  of  different  densities  and 
different  boiling  points,  is  much  less  complete  than  by  Warren's 
process,  for  any  temperature  below  the  boiling  point  of  mercnry; 
m  fact,  for  any  temperature  necessary  to  ensure  the  complete 
reparation  of  the  light  oils  usually  called  naphtha,  and  the  "pho- 
togen^'  or  illuminating  oil.f  It  is  expensive,  for  the  reason  that 
if  the  distillation  is  conducted  to  dryness  the  retort  is  sacrificed, 
its  it  is  rarely  possible  to  remove  the  coke  with  safety.  It  is  at- 
tended with  danger  from  fire,  because  the  best  retorts  are  liable 
fto  fracture  from  the  high  heat  to  which  they  are  exposed,  even 
when  the  greatest  care  is  exercised  in  conducting  the  operation. 

*  On  the  iiaaiiy  of  Ckwl,  etc,  for  Crude  Pamffio  Oil,  and  of  Grade  Ofl  and  Petro- 
leum for  Spirit,  PbotogenB,  Lubricating  oil  and  Paraffin,  by  John  Attfield,  PhJX, 
F.  C.  S^  Director  of  the  Laboratory  of  the  Pbarmaceotical  Society  of  Great  firitaia. 
Ghem.  Newa,  vol  zir,  p.  98. 

t  For  details  ef  this  prooesa,  see  Med).  American  Academy,  N.  &,  vol  is,  Gbaa. 
JfewB,  Tol  xii,  p.  W. 
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I  was  about  to  commence  a  technical  examination  of  several 
specimens  of  California  petroleum,  when  the  above  mentioned 
paper  arrested  my  attention,  and  I  was  unpleasantlj  conscious 
when  I  had  finished  its  perusal  that  in  respect  to  apparatus  for 
this  department  of  research  my  want  was  just  as  far  from  being 
supplied  as  it  was  six  years  since,  when  I  commenced  the  study 
of  petroleums.  I  had  but  a  small  quantity  of  each  specimen, 
and  besides  subjecting  them  simply  to  fractional  distillation,  I 
wished  to  test  them  by  x  oung's  process  of  distillation  under  pres- 
sure.   To  conduct  the  latter  process  in  glass  was  an  impossibility. 

To  answer  my  purpose  therefore,  my  apparatus  must  fulfil 
the  following  conaitions.  It  should  be  capable  of  working  not 
more  than  one  and  one-half  liters,  and  admit  of  being  heat^ 
by  an  ordinary  gas  furnace.  The  joints  should  sustain  a  pres- 
sure of  forty  pounds  per  square  inch,  and  it  should  be  so  con- 
structed as  to  admit  of  the  ready  extraction  of  the  coke.  I 
could  find  no  description  of  any  such  apparatus,  but  after  nu-* 
merous  failures  and  corrections, 'in  an  apparatus  of  my  owe  in- 
vention I  found  my  want  so  well  and  fully  supplied,  that  I  am 
led  to  offer  a  description,  for  the  benefit  of  those  who,  like  my 
self,  have  felt  the  need  of  ^uch  an  instrument 

Upon  each  extremity  of  a  piece  of  a  wrought  iron  gas-pipe, 
three  inches  in  diameter  and  twenty  inches  in  length,  a  cap  is 
8ecun)ly  screwed.  The  caps  should  be  heated  nearly  to  redness 
and  screwed  on  to  the  cold  pipe  in  order  that  by  their  contrac- 
tion they  may  be  more  firmly  secured.  The  pipe  is  then  put 
in  a  lathe  and  the  caps  turned  off  in  such  a  manner  as  to  leave 
a  band  upon  each  end  of  the  pipe,  about  three-fourths  of  an 
inch  in  width,  and  two  circular  discs  of  iron,  eaqh  about  four 
inches  in  diameter,  and  one-fourth  of  an  inch  in  thickness,  having 
a  projection  upon  one  of  their  surfaces  to  which  a  wrench  may 
^  be  applied.  The  edges  of  each  extremity  of  the  pipe  with  the 
bands  are  now  caremlly  turned  off^  presenting  smooth  surfaces 
slightly  beveled  inwardly.  The  plane  surface  of  each  of  the 
dims  is  then  so  turned  off  upon  its  circumferencei  that  it  will  ex* 
actly  fit  the  beveled  edge  ot  the  pipe.    This  completes  the  retort 

A  stout  parallelogram  is  then  made  half  an  inch  longer  and 
wider  than  the  retort,  one  of  the  shorter  sides  of  which  should 
contain  in  the  middle  a  stout  set-screw,  and  the  other  an  orifice 
made  to  fit  the  projection  upon  the  disc.  This  may  be  <»dled 
the  frame. 

Two  holes  are  then  drilled  a  short  distance  from  either  ex- 
tremity of  the  retort,  and  in  a  line  parallel  to  the  axis  of  the 
retort  One  of  these  should  admit  a  half  inch,  and  the  other 
an  inch  gas-pipe.  With  this  arrangement  the  retort  may  be  used 
either  for  pressure  distillation,  or  for  distillation  by  the  ordinary 
process.    It  also  admits  of  being  connected  with  an  apparatus 
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for  farniflhiDg  superheated  steam  or  carbonic  acid  gas,  either  of 
which  are  sometimes  used  to  assist  the  distillation  of  hydrocar- 
bons. Both  the  goose-neck  and  valve  should  be  connected  with 
the  retort  by  a  short  piece  of  gas-pipe  and  a  brass  "  union  "  or 
coupling,  as  the  di£ference  in  the  expansion  of  brass  and  iron 
would  cause  a  joint  of  the  two  metals  to  leak  very  badly  when 
subiected  to  a  high  temperature.  The  goose-neck  may  l>e  made 
of  the  ordinary  form,  tapering  from  one  inch  to  one-quarter  inch, 
and  about  ten  inches  in  length.  The  material  should  be  copper, 
brazed.     The  valve  will  be  described  hereafter. 

In  order  to  use  the  retort,  one  of  the  discs  is  luted  with  a  very 
thin  paste  of  plaster  of  Paris  and  firmly  pressed  into  its  seat 
The  retort  is  then  slipped  into  the  frame  and  left  a  moment  for 
the  luting  to  set,  the  open  end  being  uppermost  The  oil  is 
next  poured  in  and  the  other  disc  luted  into  its  seat,  the  frame 
adjusted  and  the  set-screw  firmly  set  up,  so  as  to  securely  fasten 
both  discs  in  their  places.  The  gooseneck  or  valve  is  then  ad- 
justed, and  the  connections  made  with  the  worm  and  receiver, 
it  will  be  observed  that  all  the  expansion  that  takes  place  in  this 
retort  only  brings  the  different  portions  of  the  apparatus  more 
firmly  together,  instead  of  causing  them  to  crack  apart  and  leak 
with  every  slight  variation  of  temperature,  as  is  usually  the 
case.  With  this  arrangement  I  was  able  to  distill  fiftieen  hun- 
dred cubic  centimeters  of  petroleum  to  dryness,  the  last  portions 
coming  over  at  a  red  heat.  The  distillation  was  commenced 
with  two  ordinary  Bunsen's  gas  lamps,  increased  as  required  to 
four,  and  towara  the  end  of  the  operation  to  six — the  latter 
number  being  sufficient  to  bring  the  side  of  the  retort  in  contact 
with  the  flame  to  a  bright  cherry-red  heat 

Any  one  who  has  attempted  the  distillation  of  small  quantities 
of  petroleum  in  either  iron  or  copper  stills,  or  retorts  of  what-^ 
ever  form,  imbedded  in  coal  fires  or  suspenaed  over  them,  must* 
be  aware  of  the  difficulty  of  so  regulating  the  fire  as  to  secure  a 
constantly  increasing  heat  from  the  beginning  to  the  end  of  the 
operation.  No  such  difficulty  is  experienced  with  this  apparatus. 
In  it  the  lightest  oils  may  be  distilled  by  means  of  a  sand-bath, 
and  the  heaviest  by  applying  the  flame  of  a  sufficient  number 
of  lamps  directly  to  the  retort.  The  joints  of  this  apparatus 
when  luted  with  the  smallest  possible  quantity  of  finely  pul* 
verized  calcined  sulphate  of  lime,  admit  of  the  least  loss  by 
leakage  of  any  metallic  retort  that  I  have  ever  used.  With  the 
exercise  of  proper  care  the  amount  of  distillate  firom  California 
petroleum  averaged  above  ninety  per  cent  by  measure,  and  with 
a  pressure  of  thirty  pounds  per' square  inch  the  average  was 
eighty-seven  and  one-naif  per  cent.  In  the  latter  instance  the 
loss  was  increased  by  the  formation  of  gas  and  vapors  that 
passed  through  the  worm  uncondensed  at  S"^  G.    The  laigeet 
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amount  of  distillate  that  I  have  seen  recorded,  as  yielded  by  any 
material  of  undoubted  natural  origin,  is  ninety-five  and  one-half 
per  cent,  by  measure.*  The  distillation  of  which  this  was  the 
product  was  performed  wholly  in  glass,  without  pressure,  the 
crude  material  being  a  California  petroleum  of  medium  density, 

Jrielding  no  permanent  gases  and  no  naphtha.  In  this  case  the 
OSS  may  be  estimated  at  zero.  I  think  it  will  be  readily  con- 
ceded, that  any  apparatus  which  admits  of  the  ready  extraction 
of  the  coke,  and  at  the  same  time  yields  an  average  of  ninety-^ 
two  and  one-half  per  cent  of  distillate,  furnishes  results  far  more 
satisfactory  than  any  hitherto  in  use  for  operating  upon  so  small 
a  quantity  as  fifteen  hundred  cubic  centimeters. 

A  thermometer  may  be  inserted  in  the  smaller  orifice,  for 
noting  the  temperature  at  which  light  oils  distill.  A  piece  of 
gas-pipe  of  the  requisite  size  and  about  two  inches  in  length 
may  be  used  for  making  the  connection,  the  thermometer  being 
luted  into  one  end  of  it.  When  but  one  of  the  openings  in 
the  retort  is  in  use,  the  other  may  be  closed  with  an  iron  plug« 

In  making  my  experiments  upon  Young's  process  of  aistil* 
lation  under  pressure,  I  experienced  much  difficulty  in  contriving 
an  apparatus  that  would  enable  me  to  register  the  amount  of 
pressure,  and  at  the  same  time  prevent  any  loss  of  vapor.  I 
first  attempted  to  register  the  pressure  by  means  of  a  U  tube, 
the  arms  of  which  were  of  unequal  length.  The  tube  was  filled 
with  mercury  to  a  level  with  the  shorter  arm  and  the  long  arm 
sealed  with  a  column  of  air  above  the  mercury.  The  pressure 
was  indicated  by  the  rise  of  mercury  in  the  longer  arm  and  con- 
sequent compression  of  the  air,  the  shorter  arm  being  in  com- 
munication with  the  retort  The  escape  was  badly  regulated  by 
an  ordinary  stop-cock.  The  very  unequal  expansion  of  glass 
and  iron  prevented  me  firom  making  a  tight  joint  between  the 
retort  and  U  tube. 

I  next  tried  a  small  valve  constructed  like  an  ordinary  safety 
valve.  I  found  it  impossible  with  tliis  valve  to  prevent  a  large 
amount  of  loss  from  escape  of  vapor  around  the  spindle. 

I  next  tried  a  loaded  valve,  the  load  of  which  was  placed 
directly  upon  the  spindle,  the  whole  contained  in  a  chamber 
resembling  a  miniature  steam-chest,  from  which  the  vapors  could 
only  escape  into  the  worm.  It  was  found  upon  trial  with  the 
safety-valve  that  an  orifice  three-eighths  of  an  inch  in  diameter 
was  too  large  in  proportion  to  the  size  of  the  retort,  the  vapors 
escaping  in  too  large  volume  to  admit  of  a  continued  flow  from 
the  worm.  The  vapor  escaped  in  intermittent  puflfe,  thereby 
causing  an  undulatory  movement  &om  the  requisite  amount  of 
pressure  to  no  pressure  at  all.    As  a  consequence,  the  results 

*  Report  of  0.  M.  Warren,  Esq.,  contained  In  an  article  on  Petroleum  in  Cal- 
ifornia, by  Prof.  B.  Silliman,  National  Intelligencer,  Feb.  7th,  1866. 
AH.  JOUS.  SCI.-^SC0N1>  SXBIXS,  VoL.  XLIV,  No.  181.— Sbft.,  1867. 
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rendered  were  very  imperfect.  To  obviate  this  difficulty,  I  made 
the  orifice  beneath  the  valve  only  one-sixteenth  of  an  inch  in 
diameter,  the  surface  of  the  orifioe  being  to  that  of  the  retort » 
one  to  sixty  thousand.  This  arrangement  enabled  me  to  secure 
a  constant  flow  of  vapor  from  the  retort,  to  maintain  a  oonstaot 

i)ressure^  and  to  preserve  a  constant  degree  of  temperature.    I     j 
bund  by  computation  that  a  pressure  of  two  ounces  avoirdapob     i 
upon  an  orifioe  one-sixteenth  of  an  inch  in  diameter  was  eqaiv*     I 
alent  to  a  pressure  of  forty  pounds  to  the  square  inch,  yet  when     \ 
I  placed  a  weight  of  two  ounces  upon  the  spindle,  which  of     ' 
itself  weighed  half  an  ounce,  the  steam  gauge  registered  only 
ten  poun&,  and  the  oils  passed  through  it  unchanged  in  density. 
Although  I  employed  one  of  the  most  skillful  workers  of  brass 
in  this  city  to  grind  the  valve,  I  am  satisfied  that  the  fault  was  y 
in  the  mechanical  execution  of  the  work,  and  that  the  faHBiiig^4 
of  the  valve  was  upon  the  side  of  the  cone  instead  of  at  its  apex, 
leaving  a  minute  cavity  beneath  the  valve.    This  fiiult  could 
only  be  remedied  by  increased  pressure.    The  chamber  being 
too  small  to  admit  of  placing  the  requisite  weight  upon  the 
spindle,  I  made  use  of  a*  spiral  spring,  the  force  of  which  was 
adjusted  by  an  ordinary  steam-gauge.    By  this  means  I  was  en- 
abled to  obtain  the  required  pressure  and  to  estimate  its  amoomt^ 
with  but  one  source  of  error,  viz.,  the  diminution  in  the  elas- 
ticity of  the  spring  incident  to  the  high  temperature  <^  the 
vapors  of  the  oil.    1  am  convinced  that  we  amount  of  this  dimi- 
nutifon  is  considerable ;  I  have  estimated  it  at  one-fonrdt    The 
ormual  elasticity  returns,  however,  as  soon  as  the  spring  is  odd. 
The  following  is  a  description  of  the  valve  as  finally  arranged^ 
A  piece  of  wrought  iron  gas-pipe  one  inch  in  diameter  and 
three  inches  in  length  is  bored  out  true,  and  an  orifice  drilled  in 
its  side  one  and  one-fourth  inches  from  the  upper  end,  into 
which  is  brazed  a  piece  of  quarter  inch  gas-pipe  about  three 
inches  in  length.    IBoth  ends  are  now  turned  off  and  threads  cut 
upon  them,  to  which  are  carefully  fitted  stroujg  brass  caps.    The 
upper  cap  should  be  about  three-quarters  of  an  inch  in  thick-' 
ness,  perforated  two-thirds  through  from  the  inside  with  an 
eighth-inch  drill,  the  orifice  to  serve  as  a  guide  to  the  upper  end 
of  the  spindle.    There  should  be  a  nipple  three-fourths  of  an 
inch  in  length  upon  the  lower  cap,  to  connect  it  with  the  retort 
The  cap  should  be  about  one-half  an  inch  in  thickness,  and  with 
the  nipple,  should  be  perforated  with  a  sixteenth  inch  drilL   The 
seat  of  the  valve  should  be  excavated  in  the  inside  of  the  lower 
cap.    A  diaphragm  should  be  placed  within  the  iron  tube,  one    | 
inch  from  its  lower  end  to  serve  as  a  ffuide  for  the  ^indle,    \ 
through  the  center  of  which  the  spindle  should  pass,  while 
around  it  should  be  numerous  small  openings  to  allow  for  the 
free  passage  of  the  vapor.    The  valve  itself  should  be  turned 
upon  the  end  of  a  spinale  three-sixteenths  of  an  inch  in  diameter, 
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and  carefully  ground  into  its  seat  The  length  of  the  spindle 
should  be  one-fourth  of  an  inch  less  than  the  distance  from  thd 
seat  of  the  valve  to  the  bottom  of  the  orifice  upon  the  inside  of 
the  upper  cap,  when  both  caps  are  in  position.  This  allows  the 
spindle  to  lift  well,  with  sufficient  room  for  the  passage  of  the 
vapors.  The  diameter  of  the  spindle  should  be  reduced  to  one- 
eighth  inch  above  the  diaphragm.  A  spiral  spring,  of  a  diamr 
eter  nearly  equal  to  the  interior  of  the  pipe,  made  of  brass  wire 
about  one-sixteenth  of  an  inch  in  thickness,  is  so  adjusted  that 
the  valve  would  be  raised  against  the  elastic  force  of  the  sprine. 
This  is  e£fected  by  gradually  reducing  the  diameter  of  the  coik 
of  the  lower  end  of  the  spring  to  one-eighth  inch,  when  it  will 
just  rest  upon  the  shoulder  upon  the  spindle.  The  upper  coil 
of  the  sprmg  should  just  touch  the  inside  of  the  upper  cap, 
when  it  is  firmly  screwed  up.  It  will  thus  be  seen  that  a  force 
sufficient  to  cause  the  spring  to  contract  one  quarter  of  an  inch 
is  equal  to  a  direct  pressure  upon  the  valve  of  two  ounces.  This 
pressure  may  be  regulated  by  an  ordinary  steam  gauge,  the  force 
depending  for  the  same  length  of  spring  and  size  of  wire  upon 
the  number  of  coils  employed. 

With  this  apparatus  and  the  one  described  by  Mr.  Attfield, 
small  quantities  of  everv  variety  of  bituminous  and  pyro-bitu- 
minous  substance,  may  be  subjected  to  treatment  analogous  to 

the  most  improved  processes  now     r^r»^ 

in  use  upon  the  large  scale.    The  ((^i^^ 
results  are  reliable  and  admit  of  |^f         f^ 
ready  comparison.  The  cost  of  the 
retort  with  goose-neck  and  valve, 
made  by  the  most  skillful  work- 
men, is  about  twenty-five  dollars. 

The  annexed  diagrams  give  asec- 
tion  of  both  the  vidve  and  retort. 

Fig.  1  represents  a  horizontal 
section  of  the  retort^  one-fourth 
the  size;  in  which  a  a  is  the  gas- 
pipe;  i6are  the  discs;  cccc  are 
the  bands  left  when  the  caps  are 
turned  off;  ddiaHie  frame  and  e 
the  set-screw. 

'  Fig.  2  represents  a  vertical  sec- 
tion of  the  valve,  of  full  size,  in 
which  a  represents  the  upper  cap, 
h  the  lower  cap,  cc  the  gas-pipe,  d 
the  escape  pipe,  e  the  spindle,  // 
openings  in  the  same  for  passage 
of  vapors,  gggg  the  diaphragm, 
and  hhhh  the  spiral  spring. 

Proridence,  R.  L,  April  80tb,  1860 
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Art.  XXVIl.— Notes  on  the  Grass  Valley  Gold-mining  Distrid; 
by  Prof.  B.  Silltman. 

Grass  Yallst  District  has  obtained  a  well-earned  oelebritj 
as  the  most  prosperous  of  all  the  gold-quartz  mining  districts  in 
California.  Quartz  mining  was  begun  here  as  early  as  1850,  and 
has  been  continued  with,  on  the  whole,  a  steadily  increasing  auo- 
oess,  to  the  present  time. 

It  is  difficult  to  obtain  exact  statistics  of  the  total  product  of 
the  Grass  Yalley  quartz  mines,  but  it  is  believed  by  those  best 
able  to  form  a  trustworthy  opinion  on  this  subject,  that  the  pro- 
duct in  1866  was  probably  hot  less  than  $2,000,000,  while  for  the 
whole  period  from  1851 — say  fourteen  years — ^it  was  probably 
in  excess  of  $28,000,000. 

Wm.  Ashburner,  Esq.,  in  his  remarks  on  the  gold  mining 
interests  of  California,  in  J.  Boss  Brown's  Beport  on  the  Be- 
sources  of  the  States  and  Territories  west  of  tne  Bocky  Moun- 
tains, speaks  of  the  Grass  Yalley  region  (page  46)  thus: 

When  we  consider  the  richness  of  the  veins,  the  length  of  time 
some  of  the  mines  have  been  worked,  and  the  amount  of  gold 
annually  produced,  the  most  important  quartz  mining  region  of 
California  is,  without  any  doubt,  that  of  Grass  Yalley,  in  Nerada 
county.  Here  mines  have  been  worked  uninterruptedly  since 
1851.  It  is  true  there  have  been  periods  when  the  interest  waa 
more  than  usually  depressed,  and  several  of  the  mines,  wUch 
are  now  regarded  as  among  the  best,  were  thought  to  be  ex* 
hausted  and  were  abandon^  for  the  time  being,  out  in  many 
instances  where  work  was  resumed  new  bodies  of  gold-bearing 
quartz  were  opened  up,  which  proved  rich  and  valuable.  The 
veins  in  this  district,  and  particularly  those  which  have  been 
most  productive,  are  noted  for  their  narrowness,  as  well  as  for 
the  richness  of  the  quartz.  They  are  encased  in  a  hard  met- 
amorphic  rock,  and  the  expenses  of  mining  are,  as  a  general 
thing,  higher  here  than  anywhere  else  in  California,  amounting 
as  they  do  in  some  instances,  to  from  $20  to  $26  per  ton.  Within 
the  last  fourteen  years  the  total  production  from  the  quarts  mines 
of  Grass  Valley  District  has  been  not  far  from  $28,000,000.  The 
most  prolific  vein  has  been  that  situated  upon  Massachusetts  and 
Gold  Hills,  which  alone  has  produced  more  than  $7,000,000 
worth  of  gold  during  this  time,  from  a  lode  which  will  average 
only  a  foot  or  fourteen  inch/»  in  width. 

The  gold  bearing  rocks  at  this  place  are  mostly  highly  met- 
amorphic  schists  or  sandstones  passing  into  diorite  or  greenstone 
syenite.  These  greenstones  seemingly  crystalline,  are  probably 
only  highly  altei^  sedimentary  rocks,  containing  a  lai^  amount 
of  protoxyd  of  iron  with  sulphuret  of  iron.    In  some  parts  of 
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the  district,  slaty  rocks  occur,  more  or  less  talcose  or  chloritic  in 
character ;  masses  of  serpentine  also  abound,  forming  at  times 
one  wall  of  the  quartz  veins.  This  serpentine  is  probably  met- 
amorphic  of  the  magnesian  rocks  last  named.  The  red  soil, 
Been  almost  everywhere  in  the  Grass  Valley  district,  has  its 
origin  in  the  perozydation  of  the  iron  contained  in  the  green- 
fitoues  and  diorites,  and  set  at  liberty  by  their  decomposition. 

The  line  of  contact  between  the  gold-bearing  ana  metamor- 
phic  rocks  of  Grass  Yalley,  and  the  mnites  of  the  Sierra  Ne- 
vada is  met  on  the  road  to  the  town  of  Nevada,  about  half  a  mile 
before  coming  to  Deer  creek.  The  talcose  and  chloritic  slates 
are  seen  to  the  north,  in  the  direction  of  the  Peck  lode,  and  in 
the  slate  districts  of  Deer  creek. 

The  dip  and  strike  of  the  rocks  in  the  Grass  Valley  region  is 
seen  to  vary  greatly  in  different  parts  of  the  district.  Follow- 
ing the  course  of  Wolf  creek,  a  tributary  of  Bear  river,  it  will 
be  observed  that  the  valley  of  this  stream — which  is  Grass  Val- 
ley— as  well  as  of  its  principal  branches,  follows  in  the  main  the 
line  or  strike  of  the  rocks.  In  the  absence  of  an  accurate  map 
of  the  region,  it  may  not  be  easy  to  make  this  statement  evident 
But  all  who  are  familiar  with  the  chief  mines  of  this  district, 
will  recall  the  fact,  that  the  course  of  the  veins  in  the  Forest 
Springs  location,  at  the  southern  extremity  of  the  district,  is 
nearly  north  and  south — N.  about  20^  E. — with  a  very  flat  dip  to 
the  east,  while  at  the  Eureka  mine,  on  Eureka  hill,  about  rour 
miles  to  the  northward,  the  course  of  the  vdn  is  nearly  east  and 
west,  with  a  dip  to  the  south  of  about  seventy -eight  degrees. 
Again,  commencing  at  North  Gold  Hill  and  following  the  course 
of  the  famous  vein  which  bears  the  names  of  Gold  Hill,  Massa- 
chusetts Hill  and  New  York  Hill,  we  find  the  veins  conforming 
essentially  to  the  southerly  course  of  the  stream  with  an  east- 
arly  dip.  The  North  Star,  on  Weimar  Hill,  has  likewise  the 
same  general  direction  of  dip.  Near  Miller's  ravine,  at  El  Do- 
rado mill,  Wolf  creek  makes  a  sudden  bend  to  the  left,  or  east, 
leaving  the  Lone  Jack,  Illinois,  Wisconsin  and  Allison  Banch 
mines  to  the  west.  All  these  last  named  mines  are  found  to 
possess  a  westerly  dip,  showing  the  existence  of  a  synclinal  axis 
running  between  the  base  of  New  York  Hill  and  the  mines  hav- 
ing westerly  dips  last  named,  along  which  probably  the  veins 
will,  if  explorea  in  depth,  be  found  "in  basin."  The  dip  at 
Lone  Jack  is  about  80°  W.,  at  Allison  Banch  it  is  about  45*^  W. 
Just  below  the  Allison  Banch  mine.  Wolf  creek  again  makes  a 
sharp  turn  to  the  lefl,  nearly  at  a  right*  angle,  and  then  resumes 
its  former  course  with  the  same  abruptness.  A  mile  lower  down, 
where  it  strikes  the  Forest  Springs  locations,  we  find  the  Noram- 
bagua  inclosed  in  syenitic  rocks,  dipping  at  a  very  low  angle 
to  the  east,  a  dip  seen  also  at  still  less  angle  in  the  Shamrodc, 
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vet  farther  south.  There  is  probably  a  saddle  or  anticliDal  axis 
below  the  Allison  Banch  mine,  due  to  the  elevation  of  the  syen- 
itic  mass,  which,  it  seems  probable,  sets  in  at  the  sharp  bend  in 
the  stream,  before  alluded  to,  and  where  the  ravine  trail  joins 
it.  The  stream  probably  runs  pretty  nearly  in  the  basin  of  the 
synclinal. 

The  rocks  on  the  east  side  of  Wolf  creek,  and  above  Forest 
Springs  locations,  dip  westerly.  Such  is  the  case  at  Kate  BLayes, 
and  with  the  veins  on  Osborn  Hill.  The  middle  branch  of  the 
creek  sweeps  around  to  the  east,  forms  its  junction  with  the  north 
fork,  and  tne  veins  explored  there  near  its  upper  waters,  as  at 
Union  Hill,  the  Burdett  ground,  Murphy  vein,  Lucky  and  Cam- 
bridge, all  dip  southwest  or  south,  conformably  to  the  Idaho 
and  Eureka,  and  at  a  pretty  high  angle.  The  Eureka  vein 
going  west,  faults  in  the  W  hiting  ground,  and  having  previously 
become  almost  vertical  has,  west  of  the  fault,  a  northerly  dip  at 
a  high  angle.  At  the  Coe  ground,  this  northerly  dip  is  also 
found  at  an  angle  of  about  50^.  At  Cincinnati  Kill  the  vein 
dips  southerly,  in  a  direction  exactly  opposite  to  that  of  the 
North  Star,  there  being  a  valley  between  the  two,  and  a  saddle 
or  anticlinal  between  Cincinnati  and  Massachusetts  Hills. 

These  facts,  which,  by  a  more  detailed  statement,  could  be 
easily  multiplied,  seem  to  warrant  tha  conclusion  that  the  course 
and  dip  of  the  Grass  Valley  vein  is  especially  conformable  to 
that  of  the  rocks,  and  that  the  streams  nave,  in  general,  exca- 
vated their  valleys  in  a  like  conformable  manner. 

The  quartz  veins  of  Grass  Valley  District  are  not  generally 
large.  Two  feet  is  probably  a  full  average  thickness,  while 
some  of  the  most  productive,. and  those  which  have  given,  from 
the  first,  a  high  reputation  to  this  region,  have  not  averaged 
over  a  foot  or  possibly  eighteen  inches  in  thickness.  There  are 
aome  exceedingly  rich  veins  which  will  hardly  average  four 
inches  in  thickness,  and  which  have  yet  been  worked  at  a  profit, 
while  at  the  same  time  there  are  veins  like  the  Eureka  which 
have  averaged  three  feet  in  thickness,  and  the  Union  Hill  vein 
over  four  feet  The  Grass  Valley  veins  are  often,  perhaps  usu- 
ally, imbedded  in  the  inclosing  rocks,  with  seldom  a  fluccan  or 
clay  selvage  or  parting,  although  this  is  sometimes  found  on  one 
or  both  walls.  The  walls  of  the  fissures  and  the  contact  fisboes 
of  the  veins  are  often  seen  to  be  beautifully  polished  and 
istriated. 

The  veins  are,  as  a  rule^  highly  mineralized  and  crystalline, 
and  afford  the  most  unmistakable  evidence  of  an  origin  from  sobi- 
Hon  in  water,  and  not  the  least  evidence  of  an  igneous  origin. 
Chaloedonic  cavities  and  agatized  structure  are  very  conspicu- 
ous features  in  many  of  the  best  characterized  and  most  produc- 
tive of  the  gold-bearing  veins  of  this  district.    These  inaisputa- 
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ble  evidences  of  an  aqueous  origin  are  seen  in  Massachusetts 
Hill,  Ophir  Hill,  Allison  Banch,  Elate  Hayes  and  Eureka. 

The  metallic  contents  of  Grass  Valley  veins  vary  extremely, 
some  carry  but  very  little  or  no  visible  gold  or  sulphurets,  al- 
though the  amount  of  gold  is  found  in  working  in  mill  to  be  satis- 
factory, and  the  sulphurets  appear  on  concentrating  the  sands 
fh>m  crushing.  This  is  the  case  in  the  Lucky  and  Cambridge 
mines^  for  example.  But  in  most  cases,  the  veins  of  this  dis* 
trict  abound  in  sulphuretet,  chiefly  of  iron,  copper  and  lead,  the 
sulphuretted  contents  varying  greatly  in  the' same  vein;  zinc 
and  arsenic  are  found  also,  but  more  rarely<  The  most  noted 
example  of  arsenical  sulphurets  are  in  the  Norambagua  and 
on  Heuston  Hill;  lead  abounds  in  the  Union  Hill  lodes  (as 
galena,)  and  the  same  metal  is  found  associated  with  the  yellow 
copper  in  parts  of  the  Eureka  mine.  The  gold  when  visible  is 
very  commonly  seen  to  be  associated  with  the  sulphurets — this 
was  particularly  the  case  in  Massachusetts  Hill ;  wnile  in  Bocky 
Bar  and  Scadden  Flat,  on  the  same  vein,  the  gold  is  found  some- 
times in  beautiful  crystallized  masses,  binding  together  the 
quartz  and  almost  destitute  of  sulphurets.  Mr.  William  Watt 
informs  me  that  in  working  some  seventy  thousand  tons  of  rook 
from  Massachusetts  Hill  vein,  the  average  yield  of  gold  was 
about  $80;  but  at  times  this  vein  was  almost  barren^  while 
again  the  gold  was  found  in  it  so  abundantly,  especially  where 
it  was  thiuf  that  it  had  to  be  cut  out  with  chisels.  It  is  matter 
of  notorietv  that  in  the  Gold  Hill  vein  (continuation  of  the  vein 
in  Massacnusetts  Hill)  portions  of  the  lode  were  so  highly 
charged  with  gold  that  the  amount  sequestered  bv  the  miners 
in  a  single  year  exceeded  $60,000.  On  the  other  hand,  in  the  Cam- 
bridge and  Lucky  mines,  yielding  about  $86  to  $60  of  gold  to 
the  ton^  the  precious  metal  is  seldom  visible.  In  the  Eureka, 
where  the  average  yield  of  gold  in  1866  was  $60  per  ton,  it 
seldom  exhibited  what  may  be  called  a  "  specimen  "  of  ^old. 

The  structure  of  the  veins  in  Grass  Valley  varies,  in  different 
portions  of  the  district,  especially  in  respect  to  the  distribution 
of  thepvrites  and  of  portions  of  the  adjacent  walls.  On  Eu- 
reka Hill,  the  veins  p<»sess  a  laminated  structure  parallel  to  the 
walls,  enclosing  portions  of  the  diorite  or  talcose  rocks,  forming 
closures  or  joints  in  which  the  .vein  splits  easily.  On  these  sur- 
&ces  of  cleavage  minute  scales  of  gold  may  often  be  detected 
by  close  inspection.  The  sulphurets  are  also  seen  to  be  ar- 
ranged in  bands  or  lines  parallel  to  the  walls.  In  many  other 
cases,  this  kind  of  structure  is  found  to  be  wholly  absent,  while 
the  sulphurets  and  gold  appear  to  follow  no  regular  mode  of 
distribution.  In  a  few  mines  the  sulphurets  are  arranged  very 
distinctly  in  bands  of  zones,  parallel  to  the  walls,  forming  *'  rib- 
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bon  qaartz.''  This  is  especiallj  distinct  in  the  Norambagua, 
where,  as  before  mentioned,  the  sulphurets  are  arsenical,  and  the 
gold  very  finely  disseminated. 

The  average  amount  of  gold  in  the  Grass  Yalley  veins  is  be- 
lieved to  be  considerably  in  excess  of  what  is  found  in  most 
other  portions  of  California.  In  Allison  Banch,  Massachusetts 
Hill,  Kocky  Bar,  Ophir  Hill,  and  Eureka,  this  average  has  prob- 
ably reached  $50  to  the  ton.  In  many  other  mines  it  has  been 
considerablv  less,  but  on  the  whole,  $30  may  not  be  far  from 
the  general  average  for  the  whole  district ;  meaning  of  course, 
the  amount  actually  saved  by  milling  operations. 

The  loss  of  gold  is  very  various,  out  is  probably  nearly  al- 
ways greater  than  owners  are  willing  to  confess — if  indeed  they 
know,  which  is  doubtful.  It  is  certam,  in  one  well  known  mine, 
my  own  samples  of  quartz  sands,  and  sulphurets  from  ''pans," 
assayed  respectively  $23  and  $57  per  ton — a  result  which  was 
later  confirmed,  quite  independently,  by  the  researches  of  a  very 
competent  mining  engineer.  In  other  cases,  as  at  Eureka  and 
Norambagua,  my  own  researches  show  the  loss  in  the  tailings 
to  be  very  small,  not  exceeding  seven  dollars  to  the  ton  in  the 
latter,  and  less  than  that  in  the  former. 

The  gold  in  many  of  the  Grass  Valley  mines  is  very  easily 
worked,  being  clean,  angular  and  not  very  small,  hence  it  is 
readily  entangled  in  the  fiber  of  blankets,  together  with  a  con- 
siderable portion  of  sulphurets,  naturally  leading  to  the  method 
most  commonly  in  use  in  Grass  Yalley  for  treatment  of  the  gold 
ores. 

What  may  pi^/perly  be  called  the  Grass  Valley  method  of  amal- 
gamation consists  in  the  use  of  heavy  stamps,  seven  hundred 
or  a  thousand  pounds,  crushing  usually  two  tons,  sometimes  two 
and  a  half  tons  of  ore  each  in  twenty-four  hours — through 
screens  not  exceeding  No.  6,  rarely  so  fine.  Amalramating 
in  battery  and  copper  aprons  are  usually  omitted.  In  some 
mills,  murcurial  rimes  are  placed  in  front  of  the  discharge,  but 
commonly  the  whole  body  of  crushed  stuff  is  led  at  once  over 
blankets,  which  are  washed  out  every  few  minutes  into  tanks 
where  the  free  gold  and  sulphurets  are  allowed  to  collect  pre- 

?aratory  to  being  passed  through  the  ''  Attwood  amalgamators." 
'hese  simple  machines  are  designed  to  bring  the  gold  into 
thorough  contact  with  mercury  contained  in  little  vats  sunk  in 
the  surface  of  an  inclined  table,  over  which  the  stuff  is  fed  to  the 
vats  in  a  regulated  manner  by  a  stream  of  water,  while  iron 
blades  slowly  revolve  in  the  vats  to  cause  a  mixture  of  the 
sands  and  quicksilver.  By  this  apparatus,  at  the  Eureka  mill 
ninety  per  cent  of  all  the  gold  is  obtained  which  is  saved  from 
the  ore.  Bevond  the  amalgamators,  the  sands  are  carried  over 
amalgamated  copper  sluices,  and  are  put  through  various  ore- 
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saving  processes  with  a  view  especially  to  concentrating  the 
sulphurets.  These  processes  vary  much  in  different  mines.  In 
some  mills,  especially  the  Ophir,  much  more  elaborate  mechani* 
cal  apparatus  has  lately  been  introduced — with  what  results  still 
remams  to  be  seen,  it  is  certain  that  if  the  method  of  treat- 
ment just  sketched  seems  imperfect,  (as  it  undoubtedly  is,)  it  is 
the  method  which  has  hitherto  yielded  the  large  returns  of  gold 
for  which  Grass  Valley  has  obtained  its  well-deserved  renown* 
As  the  development  of  the  district  goes  forward,  cases  will  oc- 
cur of  veins  containing  gold  in  a  state  of  very  fine  division,  to 
which  other  methods  of  treatment  must  be  applied.  Such  ex- 
amples indeed  already  exist,  and  the  problems  which  they  offer 
will  be  met  by  the  use  of  other  systems  of  amalgamation,  or  by 
suitable  modifications  of  the  existing  system. 

The  sulphurets  occurring  in  the  Grass  Valley  District  are 
usually  rich  in  gold — some  of  them  remarkably  so.  In  quan- 
tity they  probably  do  not  on  an  average  amount  to  over  one  per 
cent  of  the  mass  of  the  ores,  although  in  certain  mines  they  are 
found  more  abundantly.  For  a  long  time  there  was  no  better 
mode  known  of  treating  them  than  the  wasteful  one  of  grind- 
ing them  in  pans  and  amalgamating.  In  this  way  rarely  was 
60  per  cent  of  the  gold  saved.  After  many  abortive  efforts,  at 
length  complete  success  has  been  met  with  in  the  use  of  Piatt* 
ner's  chlonnation  process.  Mr.  Deetken,  now  connected  with 
the  reduction  works  of  the  Eureka  mine,  is  entitled  to  the  credit 
of  having  overcome  the  difficulties  which  formerly  prevented 
the  successful  use  of  this  process  in  Grass  Valley,  a  more  detailed 
description  of  which  will  be  found  in  our  notice  of  the  Eureka 
mine. 

Of  the  length  of  the  productive  portion  of  quartz  veins  and 
the  depth  at  which  they  commence  to  become  productive,  Grass 
Valley  offers  some  instructive  examples. 

The  North  Star  vein,  on  Weimer  Hill,  has  been  proved  pro- 
ductive on  a  stretch  of  about  one  thousand  feet,  while  the  propor- 
tion of  gold  has  gradually  increased  with  the  depth,  from  an  aver- 
age of  twenty  dollars  in  the  upper  levels  to  nearly  double  that 
in  the  lower  levels.  The  limits  named  are  rather  those  of  ex-, 
ploration  than  the  known  extent  of  the  productive  ore.  In  the 
vein  on  Massachusetts  and  Gold  Hills,  on  the  contrary,  the  dis- 
tribution of  the  ''  pay  "  has  been  found  much  more  capricious, 
being  at  times  extremely  rich,  and  again  with  no  apparent  reason 
yielding  scarcely  the  cost  of  milling.  The  Eureka  mine  offers 
the  most  remarkable  example,  however,  of  a  steady  increase 
firom  a  non-paying  amount  or  gold  near  the  outcrop  to  one  of  un- 
common productiveness.  An  opinion  has  found  advocates,  and 
has  been  perhaps  generally  accepted  by  most  writers  on  the  sub- 
ject of  gold-bearing  quartz  veins,  that  they  were  richest  near  the 
Am.  Joue.  Sci.— Skcond  Series,  Vol.  XLIV,  No.  181.— Seft.,  1867. 
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sarfiuse  and  in  depth  became  gradnall  j  poorer.  There  is  noth* 
ing  in  the  nature  of  the  caee,  as  it  seems  to  me,  to  justify  such  a 
ceneralization,  more  than  there  is  to  sustain  an  opposite  opinion, 
if  we  accept  &cts  as  a  guide,  we  find  in  California  that  the 
deepest  mines,  for  example,  Hayward's  Eureka,  in  Amador, 
1,200  feet,  North  Star,  750  feet  on  the  slope,  Princeton,  in  Mari- 
TOsa  county,  800  feet,  Eureka  (Grass  Valley)  400  feet,  AUiscm 
Ibinch,  626  feet,  etc.,  as  a  rule  have  an  increasing  amount  of  gold. 
If  the  Allison  Banch,  the  Princeton  mine,  and  some  others  ap- 
pear to  be  exceptions,  the  answer  is,  we  may  reasonably  expect 
the  same  yariations  of  productiveness  in  depth  which  are  known 
to  exist  in  linear  extent.  The  Princeton,  alter  an  excellent  run 
of  good  ore,  became  suddenly  poor,  at  a  depth  of  over  six 
hundred  feet,  in  1866 ;  but  I  am  informed  by  Mr.  Hall,  the 
present  superintendent,  that  the  good  ore  came  in  again  in  a 
short  distance.  Mr.  Laur,  the  French  engineer,  whose  papers 
on  California  mines  is  often  quoted,  cites  the  Allison  Banch 
mine  in  evidence  of  the  theory  of  a  decreasing  amount  of  gold  in 
depth,  but  it  is  in  proof  that  since  the  date  of  Mr.  Laur^  visit 
(lo62-8),  this  mine  has  been  at  work  on  ores  which  have  yielded 
over  one  hundred  dollars  value,  its  present  suspended  activity 
being  due  to  causes  quite  unconnected  with  the  intrinsic  value 
of  the  mine.  The  rich  "chimneys,"  or  productive  zones  of  ore 
ground,  are  known  to  be  of  various  extent  in  quartz  veins,  from 
a  few  feet  to  many  hundreds  of  feet,  and  it  is  impossible  to  as- 
sign any  valid  reason  why  we  may  not  expect  the  same  changes 
in  a  vertical  direction  which  we  find  in  a  horizontal.  As  the 
ore-bearing  ground  or  shoots  of  ore  have  in  many,  if  not  in 
most  cases,  a  well  determined  pitch  of  the  vertical,  it  is  self-evi- 
dent that  a  vertical  shaft,  or  incline  at  right  angles  to  the  vein 
must,  in  descending,  pass  out  of  the  rich  into  poor  ground,  at 
certain  intervals,  ana  it  is  perhaps  due  to  ignorance  of  this 
fact  that  miners  have  abandoned  sinking  because  they  found  the 
"  pav "  suddenly  cease  in  depth,  when  a  short  distance  more 
would  probably  bring  them  into  another  zone  of  good  ore.  The 
experience  of  every  gold  mining  district  offers  examples  in  illus- 
tration of  these  remarks.  In  quartz  veins  containing  a  consider- 
able amount  of  sulphurets,  it  is  evident  that  the  outcroppings 
should  offer  mach  better  returns  to  mining  industry  than  will 
follow  after  the  line  of  atmospheric  decomposition  has  been 
passed,  because  above  this  line  nature  has  set  free  the  gold  for- 
merly entangled  in  the  sulphurets,  leaving  it  available  for  the 
common  modes  of  treatment,  with  the  added  advantage  often 
times  that  the  particles  of  free  gold  formerly  distributed  through 
a  considerable  section  of  the  vein,  are  found  concentrated  in  a 
limited  amount  of  ore.  It  is  easy  to  reach  the  conclusion  in 
such  cases,  that  the  amount  of  gold  in  the  vein  is  less  in  depth, 
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after  the  real  average  amount  is  reached,  while  in  faot  it  ia  neither 
greater  nor  less ;  but  the  metal  is  no  longer  available  bj  com- 
mon methods  of  treatment 

The  Eureka  mine. — From  the  date  of  its  location,  February  7, 
1867,  to  the  close  of  1868,  the  mine  proved  only  a  source  of  ex- 
pense to  its  owners,  and  its  history  is  instructive  as  suggesting 
that  shallow  sur&ce  explorations,  in  gold  mining,  may  be  as  un- ' 
satisfactory  as  they  are  known  to  be  in  other  mining  enterprises. 
So  late  as  1868,  it  is  said,  that  five  thousand  tons  of  quartz 
taken  above  the  drain  level,  or  thirty*  feet  from  the  surface, 
yielded  in  mill  less  than  ten  dollars  per  ton  in  gold,  not  return* 
ing  expenses.  A  shafl  sunk  to  a  depth  of  about  fifty  feet  af- 
forded quartz,  however,  which  yielded  about  fifteen  dollars  per 
ton,  and  the  amount  of  gold  rapidly  increased  to  twenty-eight 
dollars  at  one  hundred  feet  Between  the  one  hundred  and  two 
hundred  feet  levels  the  average  yield  was  about  thirty-seven 
dollars  per  ton,  and  between  the  two  hundred  and  three  hundred 
feet  levels  the  average  has  been  about  fifty  dollars  per  ton, 
rising  to  sixty-four  dollars  in  the  last  four  months  of  1866. 

There  are  in  fact  two  distinct  veins  in  the  Eureka  mine,  sepa- 
rated from  each  other  by  a  mass  of  greenstone  or  metamorpnic 
sandstone,  about  twenty-eight  or  thirty  feet  in  thickness.  The 
smaller  of  these  veins  is  on  the  south  and  has  not  been  explored, 
but  is  a  well-defined  vein  at  the  points  where  the  shaft  and  cross 
cuts  have  exposed  it  The  greenstone  forms  the  hanging  wall 
of  the  main  vein,  and  is  particularly  regular  and  smooth,  in 
some  places  beautifully  polished.  The  foot  wall  consists  in 
some  parts  of  soft  serpentine,  and  when  the  vein  pinches  it  ap- 
pears to  be  from  swelling  of  the  foot  wall.  No  other  mine  m 
this  region  has  such  a  structure  as  the  Eureka,  so  far  as  I  know, 
and  there  is  very  much  in  the  peculiarities  here  described  to 
fiivor  the  highest  confidence  in  the  permanence  of  this  great  ore 
channel,  botn  in  depth  and  extent 

It  is  interesting  to  analyze  a  little  more  in  detail  the  returns 
of  this  mine,  as  illustrating  a  point  already  alluded  to,  viz — its 
progressive  increase  of  gold  with  an  increase  of  depth. 

From  October,  1865,  to  December  81,  1866,  the  quantity  of 
quartz  crushed  was  twenty-four  hundred  and  forty-five  tons, 
yielding  an  average  of  $38.87  per  ton,  and  costing  to  mine  and 
reduce  $18.61. 

From  January  1st  to  June  1st,  1866,  the  crushing  was  forty- 
seven  hundred  and  three  tons,  averaging  $42.68  per  ton,  at  a 
cost  of  $12.62  per  ton. 

From  June  let  to  September  30,  1866,  the  amount  of  quartz 
crushed  was  forty-two  nundred  twenty-seven  and  three-fourths 
tons,  giving  an  average  yield  of  $60.38  per  ton,  at  a  cost  of 
$16.78  per  ton. 


Digitized  by 


Google 


244  Z  Gaffield  on  the  action  of  Sunlight  on  Glass. 

For  the  whole  year  ending  September  SO,  1866,  the  total 
crushing  was  eleven  thousand  three  hundred  and  seyenty^fiye 
and  three-fourths  tons,  yielding  a  general  average  per  ton  of 
$47.15,  at  a  mean  cost  per  ton  of  $18.76. 

The  net  profits  for  the  year  ending  September  80, 1866,  were 
$868,042.18.  The  ratio  of  costs  of  mining  to  the  gross  product 
'  was,  for  the  three  periods  named  above,  respectively,  40},  29} 
and  26}  per  centum.  In  the  mining  costs  are  included  all 
charges  for  dead  work,  machinery,  etc.  The  profits  of  the  Eu- 
reka mine  have^  therefore,  for  the  period  named,  averaged  in 
round  numbers  from  sixty  to  seventy-four  per  cent  of  the  gross 
product  of  the  mine.  The  earnings  are  divided  every  twenty- 
eight  days,  making  thirteen  annual  dividends. 

The  bullion  of  the  Eureka  mine  is  about  860-thou8andtli8 
fine,  worth  $17.57  per  ounce.  This  value  is,  of  course,  slighdy 
variable,  say  within  five-thousandths. 


Art.  XXVTLL—TTie  Action  of  Sunlight  on  Glass;  by  Thomas 

Gapfielp. 

The  great  attention  now  given  to  all  the  phenomena  connected 
with  li^ht  and  heat  may  awaken  some  interest  in  the  experi- 
ments m  which  I  have  been  engaged  for  the  past  four  years  on 
the  subject  named  at  the  bead  of  tnis  article.  Perhaps  I  cannot 
better  commence  my  essay,  than  by  <]^uotinff  from  the  "  Proceed- 
ings of  the  Natural  History  Society,"  (vol.  ix,  p.  847)  an  account 
F'ven  before  that  Society^  of  ray  experiments  m  1868,  and  after 
had  been  engaged  in  them  only  a  few  months. 

"  He  believed  that  his  experiments  in  connection  with  the 
aubject  were  original  as  to  their  method  and  their  extent,  al- 
though it  had  long  been  observed  in  Europe  that  colorless  or 
light-colored  plate-glass  had  turned  to  a  purple  hue  by  exposure 
to  intense  sunlight.  One  case*  is  cited  of  a  change  to  a  gold 
color;  and  one  experiment  recorded  by  Dr.  Faraday,!  some 
forty  years  ago,  proving  that  a  light  purple  changed  to  a  darker 
hue  after  eight  month^s  exposure. 

"Other  experiments  are  on  record  showing  the  action  of  glass 
of  different  colors  as  media  in  the  transmission  of  light  and  of 
heat;  but  none^  with  the  iibove  exception,  showing  the  effect 
produced  on  the  glass  itself. 

"  An  experience  of  some  twenty  years  in  the  window-glass 
business  had  only  presen.ted  a  few  isolated  cases  of  supposed 
change  of  color  from  this  cause,  which  were  attributed  to  some 
obvious  defect  In  an  article  of  inferior  manufacture ;  but,  within 

*  Jooroal  of  Society  of  Arts  for  Feh,  15, 1864. 

f  Dr.  Faradaj's  Chemical  Besearcbes.     London,  1859,  p.  142. 
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a  short  time,  he  had  heard  of  the  change  of  color  in  an  article  of 
snperior  manufacture,  in  a  quantity  of  white  plate  glass,  of  which 
Bome  lights  had  been  broken  out  of  a  window  in  which  they 
had  been  exposed  to  the  sun. 

''  This  &ct  coming  to  his  knowledge  led  him  to  try  an  experi- 
ment with  several  specimens  of  plate,  crown,  and  sheet  ^ass, 
•during  the  month  of  July  last;  which  proved  that  a  month's 
exposure  to  a  hot  sun  would  change  the  oest  white  French  plate 
and  all-white  sheet  glass,  such  as  is  used  for  photographs  and 
engravings^  to  a  color  containing  more  or^less  of  a  yellow  hue. 
The  dark  green  and  dark  bine  or  bluish  green  did  not  experience 
any  change ;  but  any  hue  which  approached  a  white,  whether 
bluish,  greenish,  or  yellowish  white,  turned  to  a  yellowish  color. 

A  second  series  of  experiments,  commenced  in  July,  and  con- 
tinued three  months,  on  some  thirty  specimens  from  France, 
England,  Belgium,  Germany,  and  the  United  States,  only  con- 
firmed the  results  of  the  first ;  and  a  daily  examination  at  first, 
and  afterward  from  week  to  week,  and  month  to  month,  revealed 
the  interesting  £ftct,  that,  even  after  a  single  day's  exposure  to  a 
July  sun,  the  change  of  color  will,  in  some  instances  of  the 
lightest  hues,  commence. 

"  So  remarkable  was  the  change  in  a  week,  affecting  nearly  all 
the  light-colored  glasses,  that  be  commenced  a  third  experiment 
•on  the  6th  of  August  which  should  speak  for  itself.  He  then 
exhibited  to  the  &x;iety  ten  pieces  of  French  white  plate-glass, 
four  by  two  inches  in  size  (all  of  which  were  cut  from  the  same 
sheet),  one  of  which  showed  the  original  colorless  glass,  and  the 
lothers  exhibiting  the  change  of  hue  towards  yellow,  after  ex- 
posure respectively  of  one,  two,  and  four  days ;.  one,  two,  and 
three  weeks ;  one,  two,  and  three  months. 

''  The  changes  in  the  first  four  days  were  slight ;  but  the  last 
specimens  were  so  yellow  as  to  exhioit  a  contrast  very  marked, 
and  excited  the  interest  of  all  the  members  present  That  the 
color  permeates  the  body  of  the  glass,  and  is  not  confined  to  the 
surface,  or  produced  hy  reflection  therefrom,  has  been  conclu- 
sively proved  by  grinding  off  aboot  one-sixteenth  of  an  inch 
from  both  surfaces  and  the  four  edges  of  a  duplicate  exposed 
specimen,  which,  after  repolishing,  still  exhioited  the  same 
yellow  color. 

'^  The  glasses  exposed  were  all  what  are  called  colorless  win- 
dow-glasses, although  they  varied  in  tinge  and  hue  from  the 
whitest  French  plate  to  the  darkest  green  English  sheet-glass. 

''  An  experiment  for  four  months,  from  July  to  November,  on 
really  colored  glasses,  red,  green,  yellow,  blue,  and  purple,  showed 
no  change  except  in  the  purple,  which  became  slightly  darker. 

'^  The  experiments  were  carried  on  upon  a  rougn  plate-glass 
Koof,  nearly  horizontal,  and  which  received  the  rays  of  the  sun 
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daring  the  greater  part  of  the  day.  In  all  cases,  strips  corres- 
ponding to  those  exposed,  and  cut  off  from  the  same  pieces, 
were  placed  in  the  dark,  to  be  compared  with  the  other  speci- 
mens after  exposure. 

"  It  will  be  noticed  that  the  dark  green,  blue,  and  bluish  green 
did  not  change.  The  color  of  the  Belgian  sheet  (called  German 
or  French  by  glass-dealers  in  America),  a  yellowish  or  brownish 
green,  did  not  change;  and  these  were  the  only  exceptions. 
AH  plate-glasses  changed,  except  an  inferior  blue  quality,  and  a 
superior  crystal  pla^  of  a  greenish  color,  made  in  Qermany, 
and  at  the  only  factory  which  has  not  given  up  the  use  of  pot- 
ash for  soda-ash. 

"  It  is  pojssible  that  a  longer  exposure  of  a  year,  or  of  years, 
might  change  every  color  in  some  degree. 

**His  inquiries,  since  he  instituted  these  experiments,  have 
brought  out  sonxe  fine  specimens  of  Belgian  shee^glass  from  a 
house  built  three  years  ago,  which  had  changed  in  some  instances 
to  a  golden  and  in  others  to  the  well-known  purple  hue. 

*^  It  is  his  intention  to  pursue  the  experiments  &rther,  with  a 
view  to  ascertain  the  effects  of  sunlight  during  each  month  and 
season  of  the  year ;  and  also  whether  exposure  to  heat,  air,  or 
moisture  alone,  out  of  the  direct  action  of  the  sun's  rays,  will 
produce  any  corresponding  change. 

^*  Mr.  Gaffield  does  not  propound  any  theory  to  explain  these 
changes  of  color,  which,  under  our  sunn]^  skies,  probably  take 
place  much  more  rapidly  than  in  the  different  and  less  clear 
atmosphere  of  England. 

'*  Some  writers  point  to  the  presence  of  oxyd  of  manganese 
in  the  original  composition  of  window-glass,  and  some  to  the 
oxyd  of  iron,  as  a  chief  cause. 

**Some  writers  have  peculiar  theories  about  the  different 
classes  of  the  sun's  rays.  Some  mav  think  the  change  referred 
to,  a  molecular  or  chemical  one ;  and.  others,  wiser  than  the  rest, 
refrain  from  any  explanation,  waiting  for  a  larger  multiplication 
of  experiments,  and  a  greater  accumulation  of  facts,  before 
educing  any  satisfactory  law  of  nature  which  governs  these 
curious  and  interesting  phenomena. 

"  Mr.  G.  makes  no  pretentions  to  any  discoveries,  unless  it  be 
to  the  very  rapid  change  in  glass  observed  in  our  climate  in 
July,  but  only  gives  the  result  of  his  experiments,  in  the  hope 
that  die  great  interest  now  manifested  in  the  subjects  of  lignt 
and  heat  may  lead  others  to  examine  the  matter,  to  repeat  the 
same  experiments  in  other  countries,  and  to  give  the  world  the 
result  of  their  researches,  and  enable  the  learned  and  sdentifio 
men  of  the  age  to  explain  this  remarkable  power  and  action  of 
the  sun's  rays. 

^^  It  should  be  remembered  that  he  submitted  his  specimens  to 
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the  most  severe  tests  by  placiog  them  where  they  received  re- 
flected as  well  as  transmitted  light  and  heat.  The  change  in 
^lass^  when  glazed  in  the  windows  of  oar  dwellings  and  stores, 
IS  so  much  more  gradual,  that  it  very  rarely  attracts  the  atten- 
tion of  observers,  except  in  the  marked  variation  from  white  to 
purple." 

In  accordance  with  the  intention  above  expressed,  I  have  con- 
tinued mv  experiments  on  this  interesting  subject,  and  under 
different  heads  will  now  give  some  account  of  their  method  and 
results. 

My  first  experiment  was  with  pieces  of  glass  four  by  six 
inches,  placed  m  a  sash  six  by  sixty  inches  long,  in  the  grooves 
of  which  the  specimens  were  placed,  the  sash  beins  festened 
together  by  wooden  pins,  and  placed  on  a  nearly  horizontal 
rough  plate-glass  roof,  which  received  the  direct  rays  of  the  sun 
during  the  greater  part  of  the  day.  In  my  next  experiment,  I 
placed  some  of  the  npecimens  directly  on  the  rough  plate-glass. 
These  were  carried  on  in  summer  and  autumn.  It  was  neces- 
sary to  make  a  different  arrangement  for  winter,  when  the 
&11  of  snow  and  the  formation  of  ice  might  interfere  with  the 
full  success  of  the  experiments.  I  concluded  that  the  best  size 
for  specimens  was  four  by  two  inches,  and  I  made  some  wooden 
boxes  about  f  inches  deep,  4}  inches  wide,  and  of  a  length  to 
fit  the  sills  of  windows  facing  the  south,  in  the  upper  story  of 
a  Boston  house.  One  of  the  windows  was  three-sided,  look- 
ing east)  south,  and  west  In  these  boxes,  painted  white,  my 
specimens  were  placed  in  a  nearly  horizontal  position,  side  by 
side,  and,  (after  the  loss  of  a  few  pieces,  blown  away  by  hum- 
canes  and  squalls),  were  secured  m  their  positions  by  cords  of 
twine  or  slight  copper  wire  fastened  at  each  end.  I  have  ar- 
ranged boxes  on  the  roof  in  front  of  this  window  also,  some 
being  of  greater  depth  in  which  to  place  pieces  of  plate  and 
rou^  plate  about  one  inch  in  thickness.  All  of  these  boxes 
are  provided  with  covers,  which  are  placed  over  the  glass,  and 
fisuttened  by  buttons,  on  the  occurrence  at  any  time  of  a  snow 
stornL  At  all  other. times,  the  glass  is  exposed.  Holes  in 
proper  places  in  the  boxes  allow  the  rain  which  falls  to  pass  off 
easily.  Every  piece  of  glass  is  carefully  marked  by  a  diamond 
in  an  upper  comer  with  its  name,  and  if  necessary,  with  some 
abbreviation  descriptive  of  the  experimeilt  to  which  it  belongs. 
This  precaution  is  necessary  to  prevent  mistakes,  when  a  com- 
parison is  to  be  made  of  several  kinds  and  colors,  of  exposed 
and  unexposed  specimens.  In  all  cases,  where  an  expenment 
is  to  be  made  with  any  description  of  glass,  the  pieces  (4x2 
inches  in  size)  must  all  be  cut  from  the  same  sheets  as  there  is 
frequently  a  slight  difference  in  the  shade  of  sheets  from  the 
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saine  factory,  arising  from  the  difficaltj  of  haying  the  materials 
in  their  manafiEtctare,  and  the  circamstanceB  attending  the  melt- 
ing, blowing  or  casting  precisely  the  sanie.  Two  pieces  or  more 
should  be  laid  aside  to  show  the  original  color,  and  to  eompars 
with  the  others,  and  thus  to  show  the  changes  produced  by  ex- 
posure to  sunlight  for  days,  weeks,  months  or  years.  At  the 
commencement  of  an  exi)eriment,  say  for  instance,  the  exposure 
of  white  plate-glass  for  from  one  to  twelye  months,  a  neat 
paper  box  is  provided,  4^  inches  long,  2^  inches  deep  and  wide 
enough  to  hold  fourteen  pieces,  (two  of  the  original  color,  and 
twelve  exposed  specimens)  and  a  description  of  the  contents  is 
marked  on  its  cover  on  an  adhesive  label.  At  the  end  of  each 
month,  a  piece  is  withdrawn  from  exposure,  carefully  cleaned, 
and  marked  either  with  a  diamond  or  oy  an  adhesive  label,  and 

i)laced  in  the  box.  As  *'  order  is  heaven's  first  law,"  it  is  pecu- 
iarly  necessary  in  all  observations  upon  the  actions  of  heaven's 
brightest  luminary.  By  observing  the  above  directions,  much 
time  will  be  saved,  and  at  the  conclusion  of  an  experiment, 
everything  is  in  shape  for  exhibition  to  friends  at  nome,  or 
students  at  a  lecture  room. 

Of  course  a  perfect  arrangement  could  only  be  made  when  a 
perfectly  flat  roof  or  platform  in  an  open  field  could  be  provided, 
and  the  sunlight  could  act  with  full  torce  during  every  hour  and 
minute  of  the  day.  But  mine  was  sufficiently  near  this  point  to 
show  very  interesting  results. 

In  one  of  my  earliest  experiments,  I  kept  a  record  of  the 
changes  goine  on  in  the  various  kinds  of  glass,  at  first  &om  day 
to  day,  and  aikerwards  from  week  to  week,  and  month  to  month. 
The  following  is  a  specimen : 


Kindt  off  tan. 

Orifinal  color 
before  exposure. 

Color  after  one 
day*!  azpoaure. 

Here  were  inserted 
other  columns  to 

Oolotat«D4d 

expH.(3BH«.) 

French  whit*  pUte, 
Eogliah  crown  glass. 
French  white  sheet 
Belgian  sheet 
American  sheet . 

show  effect  of  ex- 
posure for  2  and 
4  days,  for  1,2  and 
8  weeks,  for  land 
2  months. 

I  might  give  the  names  of  all  the  different  kinds  of  glass 
which  I  haye  exposed  to  sunlight,  bat  I  refrain  becaose  for  the 
reason  given  previously,  I  have  found  different  specimens  from 
the  same  manufactory  of  plate,  of  crown,  and  of  sheet-glass, 
sometimes  to  differ  in  shade,  sometimes  in  result  of  exposorei 
and  sometimes  in  both. 

I  will,  however,  give  below,  (not  naming  the  particular  man- 
ufactories), a  general  description  of  my  experiments  in  1868, 
when  an  exposure  of  thirty-three  specimens  for  a  few  months  in 
summer  and  autumn  showed  the  following  results. 
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The  first  table  shows  that  twentjr-foor  kinds  were  found  to 
be  easily  affected,  and  exhibits  the  time  at  which  the  change  in 
color  was  first  observed.  The  second  table  shows  nine  kinds 
which  did  not  change  in  color  during  the  same  time. 

TkbU  of  gl<U9et  eanly  ehamged. 


Kind!  of  Glam. 

Original  color  before  ezpoeure. 

6  of  French  white  plate. 

2  **  German    " 

1  *«  English  white  plate. 

5  «        "    plate. 

1  **  Belgian  rough  plate. 

8  *«  Ftanch  white  i&eet 

1  •*  Belgian    ** 

4  "  English    '*        ** 

2  **  American** 

White,  with  Ugfat  bluish  green  tinge. 

White    «        •«        «           M        u 

White    «        "        «           «        a 

Yellowish  green. 

White,  with  slight  green  iinge. 
**     with  li^t  blaish  gieen  tmge. 

**    yellowish  green  tinge. 

One  light  yellowish  green  and  three  Tight  blu- 
ish green  tinge. 

White,  with  light  blue  green  tinge. 

TbeU 

1 

1 
1 
1 

8 
1 

1 
8 

meat 

Dajs. 

2 

whicb 
4 

cbani 

1 

^of  ( 

Waeki 

2 

»>lorvi 

1. 
8 

asfln 

M 
1 

tobse 

OBtbt 

2 

rved. 
8 

Color  aftsr  expoKre. 

4 

1 

4 

1 
1 

1 

1 
1 

1 

1 

Yellow  or  yellowish  green. 
"                       « 

Deeper  yellow  tinge. 
Yellowirfi  green  tinge. 

M                                    M 
«                                    U 
(1                                 u 

II                        tl 

6 

6 

1 

8 

1 

• 

Table  of  OIomms  not  changed  in  three  monthe. 


KiDda  of  glass. 

Original  color  of  glass. 

1  kind  of  German  crystal  plate. 

Light  green 

1    "     *'        «      plate. 

Dark  blue. 

1    **     *<   English  rough  plate. 

Dark  green. 

1     '*     **   English  crown. 

Light  green. 

1    •*     **    American  " 

Bluish  green. 

1    «     "        "        sheet 

Dark  bluish  green. 

I      u       u    SWUflh       " 

Dark  green. 

1    «*     *•  Belgian     ** 

Yellowish  or  brownish  greeo. 

1    '•     *'  French      ** 

<l                    «                  M                          <l 

"9 

Subseqaent  experiments  with  five  of  these  kinds,  (all  which 
I  could  conyeniently  obtain),  showed  that  an  exposure  of  a  year, 
or  even  le^s,  would  change  all  but  an  ordinary  kind  of  American 
sheets  which  was  of  a  dark  bluish  green  color. 

The  experiments  which  speak  ror  themselves  are  the  most 
satis&ctory  ones,  that  is  to  say,  where  one  has  not  only  the 
Am.  Joub.  Sci.— Second  SsBixti  Vol.  XLIV,  No.  181.— Sbft.,  1867. 
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record  made  at  the  end  of  each  month,  but  a  piece  of  glas 
taken  in  and  laid  aside  at  the  sanie  time  to  show  the  actual  color 
produced,  and  the  truth  of  the  records.  It  is  very  interesting 
to  witness  any  one  of  these  series  of  specimens,  showing,  as  in 
one  of  white  plate,  a  gradual  change,  commencing  in  a  day 
or  a  few  days  in  summer,  from  greenish  or  bluish  white  to  a 
yellowish  white,  or  light  yellow,  a  deep  and  deeper  yellow,  un- 
til it  becomes  a  dark  yellow  or  a  gold  color ;  and  in  some  Bel- 
gian sheet  specimens,  a  gradual  change,  commencing  in  a  few 
weeks  in  summer,  from  brownish  yellow  to  deeper  yellow,  yel- 
lowish pink,  pink,  dark  pink,  purple  and  ^p  purple. 

There  are  several  kinds  of  glass  in  which  no  perceptible 
change  took  place  in  three  months,  which  were  very  sensibly 
affected  by  an  exposure  of  a  year. 

JExperiments. — I  have  given  a  general  account  of  my  first 
experiments  in  1863,  and  a  portion  of  the  tables  kept  in  my 
journal  at  that  time.  I  might  nave  given  names  and  results  m 
full  and  shown  the  actual  effects  and  shades  of  color  produced 
by  exposure  for  a  few  months,  on  some  thirty  kinds  of  glass. 
Bat  in  my  case,  as  in  many  novel  and  original  investigations, 
the  results  of  first  experiments,  and  the  theories  based  upon 
them,  were  modified  by  subsequent  ones.  I  supposed  that  many 
kinds  of  glass  not  chanced  in  three  months  would  not  change 
at  all  I  that  all  which  changed  would  take  a  yellowish  color, 
unless*  by  exposure  of  many  years:  that  no  color  bat  some 
shade  of  yellow  or  pink  would  ever  be  produced  in  any  kind  by 
exposure  to  sunlight. 

The  experiments  of  1864  and  the  two  following  years,  proved 
to  me  that  nearly  every  kind  of  window  glass  I  had  exposed, 
could  be  changed  in  one  year ;  that  a  rose  or  pink  color,  (or 
some  tint  approaching  them)  could  be  produced  m  various  kinds 
in  a  few  months ;  and  that  some  kinds  of  greenish  white  glass 
would,  after  exposure,  assume  a  bluish  tint  or  bluish  white. 

It  may  seem  singular  for  one  who  has  been  a  glass  dealer  and 
manufacturer  like  ourselves,  thus  to  advertise  what  may  be 
called  a  defect  in  his  own  wares.  It  might  seem  unkind  to 
other  manufacturers  to  expose  the  defects  of  their  productions, 
literally  before  the  light  of  day.  But  my  scruples  have  been  all 
removed,  when  I  have  noticed  in  a  late  communication  of  Pelonze 
(see  Comptes  Bend  us,  Jan.  14,  1867)  the  following  statement: 
"  I  do  not  believe  that  there  exists  in  commerce  a  single  species 
of  glass  that  does  not  change  its  shade  in  the  sunlight"  As  all 
manufacturers  are  in  the  same  category,  it  will  do  no  harm  for 
me  to  repeat  what  Pelouze  says,  as  the  result  of  my  experiments, 
and  to  affirm  that  a  longer  or  shorter  exposure  to  the  direct 
action  of  the  sun's  rays  will  probably  change  in  some  degree  the 
color  of  all  or  nearly  all  kinds  of  window  glass. 
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I  subjoin  an  account  of  an  experiment  carried  on  for  one  year 
with  nine  different  kinds  of  glasses.  These  represent  plate, 
crown  and  cylinder  glass,  the  manufactures  of  both  hemisplieres 
and  almost  every  shade  and  color  of  what  are  called  colorless 
glasses. 

I  name  only  the  nationalities,  and  not  the  particular  manu- 
factories of  the  glasses  in  any  of  my  tables.  I  have  this  infor- 
mation recorded  in  my  journaJ,  and  shall  be  happy  to  commu- 
nicate it  to  any  who  may  desire  it. 

Memorandttm  of  nine  different  kinds  of  glau  exposed  from  Jan,  18, 1866,  to  Jan, 

12,  1867. 


Kind  of  glBM. 

Color  before  exposure. 

Color  after  expoeare. 

French  white  pUte. 
Gennan  crystal  plate. 

Blaish  white. 

Yellowish  color. 

Light  green. 

Bluish  tinge. 

English  plate. 

«                 M 

Tellowish  green. 
Light  parplish  color. 

English  crown. 

H                 M 

Belgian  sheet 
English  sheet 

Browniah  yellow. 
Dark  green. 
Light  blaish  white. 

Deep        "          *♦ 
Brownish  green. 

American  crystal  sheet 

Parplish  white. 
Dght  yellowish  green. 

M                    a             M 

Lighter  bluish  white. 

«        .ordinary" 

Blaish  green. 

No  change. 

The  colors  named  above  are  given  from  an  observation  of  the 
glass  edgewise,  by  which  one  can  see  a  body  of  color  two  or 
four  inches  in  depth,  whereas  the  usual  thickness  of  the  glass 
varies  from  one-fourteenth  to  one-quarter  of  an  inch,  and  shows 
its  color  easily  only  by  placing  a  white  curtain  or  paper  behind  it. 

I  have  tried  several  experiments  showing  the  effect  of  sun- 
light during  each  month  and  each  season  of  the  year.  At  the 
end  of  the  year,  by  the  comparative  depth  of  yellow  or  purple 
color  produced  in  the  various  specimens,  one  can  see  the  com- 
parative actinic  power  of  the  rays  during  each  month  and  season. 
The  results  proved  that  the  actinic  effect  increased  from  Jan- 
uary to  July,  and  decreased  after  that  month.  The  greatest 
effect  during  anv  season  was  observed  in  the  summer,  the  least 
in  winter,  and  that  in  spring  and  autumn  was  about  alike,  and 
midway  between  that  of  summer  and  winter. 

Crystal  or  lead  glass,  and  a  piece  of  optical  glass  having  prob- 
ably very  little,  if  any,  manganese,  changed  not  in  two  years. 
Perhaps  a  longer  exposure  may  produce  some  change. 

A  rough  piece  of  light  colored  window  glass  metal  changed 
to  a  yellowish  color  in  a  year. 

Colored  glasses  after  two  or  three  years'  exposure  showed  no 
perceptible  change  in  any  instance  except  a  slight  one  in  a  sin- 
gle specimen  of  purple.  Perhaps  an  exposure  of  many  years 
may  make  a  change  in  some  other  colors. 

1  have  made  experiments  with  artificial  heat  on  glass  in  vari- 
ous ways,  from  exposure  to  the  heat  of  a  cooking  range  oven 
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to  that  of  a  glass  stainer's  kiln,  wiihoiit  any  change  of  oolor  in 
the  common  colorless  window  glasses^  while  the  same  or  similar 
specimens  exposed  to  sunlight  have  been  nearly  all  changed  in 
a  few  months. 

Specimens  exposed  in  hot  water  for  a  month,  in  doors  and 
out  of  sunlieht^  experienced  no  change  of  color,  while  similar 
ones  exposed  daring  the  same  length  of  time  in  the  bottom  of 
a  dish  filled  with  two  or  three  inches  of  water  oat  of  doors,  and 
to  the  direct  rays  of  the  sun,  experienced  a  decided  change, 
though  only  about  half  as  much  as  when  directly  exposed,  oat 
of  the  water. 

Being  convinced  that  air,  moisture,  and  artificial  heat  do  not 
make  any  change  of  color,  our  experiments  indicate  that  the 
change  is  effected  by  the  actinic  rays  of  the  san  alone. 

This  actinic  effect  is  cut  off  in  some  degree  by  every  medium, 
by  water  as  stated  above,  and  even  by  clear  glass,  as  a  specimen 
exposed  inside  of  a  window  or  under  another  piece  of  thin  col- 
orless glass  shows  only  about  one-half  as  much  change,  as  that 
exposed  outside  of  the  window  or  with  no  covering  of  glass 
over  it  The  amount  cut  off  by  colorless  glass  and  by  colored 
glass  differs  greatly  with  the  difference  of  color. 
[To  be  concluded.] 


Abt.  XXIX. — OrystaUogenic  and  OrystaUographic  ContrxbuUom ; 
by  James  D.  Daka. — No.  IV.  On  a  connection  between  Oryt- 
tallineform  and  Chemical  constitution^  with  some  inferences  (hart- 
from. — Supplement 

I  BETUBN  to  the  subject  of  my  article  published  in  the  last 
number  of  this  Journal  in  order  to  present  a  few  additional  re- 
marks ^ith  regard  to  the  bearings  of  the  views  on  chemical 
science. 

7.  Chemical  formulas  of  the  SiUcaits. — ^In  the  attempts  to  write 
the  formulas  of  the  Silicates  on  the  new  system  there  has  been 
a  difficulty,  as  the  results  have  shown,  in  arriving  at  similar 
formulas  for  related  species.  Part  of  the  diversity  m  the  form- 
ulas presented  have  arisen  from  the  unsettled  views  among 
chemists  themselves;  but  another  part  from  the  fact  that  the 
species  vary  widely  through  isomorphous  substitutions,  and  es- 
pecially through  the  occurrence,  in  the  basic  part,  of  the  elements 
in  different  states  of  oxydation.  The  method  of  designating  the 
elements  as  they  exist  in  these  several  states  by  prefixing  a 
Greek  letter  to  the  symbol,  proposed  in  my  former  communica- 
tion,^ affords  a  convenient  means  of  attaining  all  the  uniformity 
and  simplicity  in  the  formulas  that  can  be  desired. 

*  This  Tolume,  pnge  89. 
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It  will  be  remembered  that  the  states  of  B  in  the  oxjds  BO, 
ll«0»,  EO^  E0»,  RO*  (which  are  eouivalent  to  RO,  8(RfO), 
2(RiO),  8(R^0),  5(RiO)),  or  in  RS,  R^S^  RS%  etc.,  were  made, 
respectively,  the  aR,  /?R,  yR,  ^R,  «R  states,  these  symbols  stand- 
ing severally  for  R,  R|,  R4,  R^,  Rj  in  the  above. 

The  larger  part  of  the  silicates  are  included  in  two  divisions : 
the  UnisUieeUe^  and  the  BistHcate^*  as  recognized'  in  the  edition 
of  my  Mineralogy  of  1864.  The  Unisilicates  have,  on  the  old 
system,  the  general  formula  ft«j5i,  when  only  protoxyds  are  pres- 
ent, and  (B»,ll)»Si»,  when  part  of  the  base  is  sesquioxyd,  ft»  and 
S  being  mutually  replaceable  in  different  proportions.  The 
Bisilicates  have  the  corresponding  formulas  BSi  and  (fi»,B)Si«. 
With  5i,  the  formulas  are  ft»Si,(fi«,fi)3i;  and  lt»Si*,(ft»,S]0i«. 

In  writing  these  formulas  on  the  new  system,  and  adopting  | 

the  system  of  symbols  for  the  metal  of  the  corresponding  oxyds, 
aR,  |?R,  etc.  (but  dropping  the  o  as  unnecessary),  the  formulas  I 

above  cited  become  i 

for  the  ordinary  Unisilicates  (1)  ^   l  0^  (2)  n^sB)   \  ^*  i 

for  the  ordinary  BisUicates  (1)  ^^  I  0,  (2)  (jf^Sjx  \  O, 

The  silicates  of  each  division,  whether  containing  sesquioxyds, 

or  protoxyds,  or  both,  have  on  this  method  essentially  the  same  I 

formulas.     Moreover  the  other  states  of  oxydation  may  be  in-  | 

troduced  with  the  same  facility,  and  thus  the  remainder  of  the 

Unisilicates  and  Bisilicates  be  included.    We  thus  bring  under 

two  expressions 

^°^""^^'(R,,R,|?R.rR,^R)ti^*'  Bisilicate,  (r^, r^ ^r, ^r, |^ ( 0, 
much  the  larger  part  of  the  silicates,  and  exhibit  to  the  eye  the 
fact  of  unity  among  them,  and  the  truth  also  that  in  inorganic 
nature  the  types  of  compounds  are  few  and  of  the  simplest  kind. 
By  means  of  fractional  coefficients  the  atomic  ratios  between  the 
B,  (?R,  etc.,  are  easily  indicated. 

By  way  of  illustration  I  give  below  the  special  formulas  of 
various  mineral  species  under  these  general  formulas,  together 
with  those  also  of  the  Subsilicates,     The  list  is  made  longer  than 

*  I  use  these  terms  in  place  of  Orthotilicates  and  MeUuHieatet^  becaose  they  ez- 
press  a  definite  fundameDtal  fact  under  both  the  old  and  new  systems  of  chemistry. 
In  the  UnisilieateM,  viewing  them  with  reference  to  the  new  system,  the  two  classes 
of  elements  combined  with  the  oxygen,  that  is,  the  silicon,  and  R  (or  the  basic 
metals),  haye  between  their  eombining  powers  the  ratio  1:1;  silicon,  a  tetrad^  being 
associated  with  ttdo  basic  dyadic  or  their  equivalent ;  while  in  the  BinlieaUtt  this 
ratio  is  2 : 1,  silicon  being  associated  with  one  basic  dyad  or  an  equivalent.  By  em- 
ploying the  Latin  numerals  to  express  this  relation  as  to  cambming  powers,  there 
28  no  conflicting  with  the  numerals  which  are  now  in  use,  and  which  express  the 
ratio  between  the  elements  themselves,  the  latter  being  all  in  Qreek.  Moreover 
4he  prefix  meta  in  the  term  metanli^ate  has  a  diversity  of  significations  in  the  new 
chemistry,  while  etymologically  hardly  any  significancy  whatever. 
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would  be  neeeasarj  for  a  simple  exemplification  of  the  prindple, 
in  order  to  show  the  efficiency  and  wide  application  of  the 
method  proposed,  and  the  close  parallelisms  which  it  exhibits  in 
the  formulas;  and  also  because  the  subject  of  the  formulas  and 
true  relations  of  the  silicates  is  now  attracting  much  attention. 

The  formulas  beyond  are  written  in  a  little  different  manner 
firom  what  is  usuiX  partly  for  the  sake  of  compactness  on  the 
page,  but  more  because  I  regard  the  position  of  the  connectii^ 
O  between  the  other  two  members  of  these  ternaries  as  i>referable 
to  that  ordinarily  given,  and  better  adapted  to  exhibit  on  the 
page  the  serial  analogies  and  differences  of  the  compounds. 

If  there  are  those  who  would  prefer  to  see  the  ratios  expressed 
in  whole  numbers  instead  of  fractions,  such  can  easily  gratify 
themselves  in  this  respect  by  performing  the  requisite  multipli- 
cations. '  But  when  this  work  is  done,  the  result  is  very  far 
from  complete ;  for  in  many  species,  as  garnet^  epidote;  idocrase, 
pyroxene,  hornblende,  etc,  R  corresponds  to  a  number  of  differ- 
ent elements,  as  Ca,  Mg,  Fe,  Mn,  ana  sometimes  others ;  and  fiR 
to  (?Fe,  (?A1,  l^Or,  (?Mn ;  and  several  of  these  different  metals  may 
replace  one'  another  in  the  same  specimen ;  and  in  different  pro- 
portions in  the  same  mineral  from  different  localities ;  and  the 
proportions  appear  to  be  at  times  indefinite.  To  clear  away  also 
these  fractions  arising  from  isomorphous  substitutions  would 
make  formulas  of  great  complexity,  and  in  some  cases  almost 
as  many  different  ones  for  a  species  as  there  may  be  localities  if 
not  analyses.  And  besides,  the  several  formulas  under  a  single 
species  thus  obtained  would  differ  vastly  in  the  number  of  atoms 
which  they  would  indicate  to  be  present  in  the  different  repre- 
sentatives of  one  and  the  same  species,  so  that  nature  and  chem- 
ical art  would  be  put  in  direct  variance. 

There  is  no  question  that  in  most  cases  the  formulas  beyond 
should  be  taken  in  a  multiple  form  in  order  to  represent  the  true 
composition.  Moreover,  in  examples  of  pleomorphism,  such  as 
garnet,  allanite  and  biotite  (epidote  and  idocrase  may  perhaps 
be  included),  the  species  proDaoly  differ  by  some  simple  ratio  of 
multiples,  as  has  been  already  explained.  But  until  the  exact 
multiple  in  any  case  has  been  ascertained,  it  appears  to  be  best 
to  retain  the  formula  on  the  unit-scale  here  adopted.  And  even 
when  ascertained,  it  may  still  be  preferable  to  make  the  number 
expressing  it  a  prefix  to  the  whole  formula  here  given,  rather 
than  to  perform  the  multiplication  with  each  member  of  it. 

It  may  be  objected  to  the  following  formulas  that  the  /?Fe, 
(?A1,  yTi,  &C.,  have  only  an  ideal  existence.  But  if  in  fact  only 
ideal,  they  nevertheless  belong  fundamentally  to  the  new  system 
of  chemistry.  The  metal  in  the  sesquioxyds  is  capable  of  re- 
placing three  dyad  elements,  or  six  monads ;  and  this  the  symbol 
recognizes.     Moreover  Fe'  in  Fe'O*  is  a  mere  fiction,  except  as 
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tegards  atomic  weight;  for  Fe'  is  not  Fe^,  or  two  of  the  dyad 
Fe,  as  it  seems  on  the  face  of  it  to  be.  The  fiction  is  avoided  in 
the  symbol  adopted,  and  without  implying  any  wrong  idea  with 
regard  to  the  atomic  weights. 

Instead  of  using  barred  letters  for  the  symbols  of  the  ele- 
ments whose  atomic  weights,  in  the  new  system,  are  double 
those  of  the  old,  I  have  employed  small  capitals  for  the  re* 
mainder  of  them,  that  is,  those  of  the  perissads.  The  symbol  of 
a  perissad  element  is  also  indicated  by  the  index  ,  annexed  to  it ; 
2  of  a  monad  replacing  1  dyad  in  these  oxygen  compounds.  A 
list  of  the  perissad  elements  will  be  found  m  the  classification 
of  the  elements  presented  on  a  following  page.* 


I.  UNISILICATBg. 

A.  Anhyd 

rotu. 

Fonteritei 

siioafe 

8i|0<|MK, 

Fayaliie, 

i< 

8i|04|Pe, 

Tephroite^ 

u 

Si|04|Mn. 

Ohrysolite, 

M 

Sl|0«|(Mg.F.), 

KnebeUte, 

(« 

SriO.|(Fe,Ml.), 

Willemite, 

*t 

Si|0.|Za, 

Phenadte, 

U 

SilO.IB.. 

Gftrnet, 

Si|Oa(B,PB)* 

Si|0.|(iB+ipR), 

Meionite, 

M 

Si|04|(iB+ipB), 

Sarcolite, 

« 

Si|0.|(iB+ipB), 

Allanite, 

If 

Si|04|(4B+iPB). 

Epidote, 

l( 

Si|04|(*B-HUB). 

Zoiaite, 

M 

a|0.lttB+*pB), 

RedmoDtite, 

M 

a|0,|(iB+|PB), 

HeUilite, 

41 

K|04|(|B+iPB), 

Idocrase, 

It 

8i|0.|(}B+jpB), 

ZircoD, 

Bi|0«hR, 

SilO.lrZr. 

Biotite, 

Si|04|(^.B,pR). 

8i|04|tt(K„B)+lpB), 

Phlogopite  A, 

II 

Si|0.|(ft(i.,B)-hVPB)« 

B, 

« 

8i|0,|(K«,.BH-iPB). 

LepidomelaBG,  A, 

M 

Bi|04|(K«»B)+tfB), 

B,t 

II 

SilO.KKK^BH-ipB), 

AstrophjUite^t 

8i|0.|(»„H,PR,7R). 

Si|0.|(M(.„  B)+,^B+A7Cn.  2r)), 

AziDite, 

Si|0<|(R,pB,aB,)< 

Si|04|«B-HpB+4iB,). 

*  The  author  does  not  propose  to  substitute  these  new  formulas  for  those  of  the 
old  style  in  the  forthcoming  edition  of  hb  Mineralogy.  They  vill  appear  only  in 
tables  by  the  side  of  the  others. 

f  A  u  the  original  Lepidomelaae  as  analyzed  by  Schlotheim,  with  which  belonffs 
also  the  Irish  analyzed  by  Haoghton.  B  is  that  of  Rockport,  Cape  Ann,  a  britUe 
ferriferous  mica  intermediate  m  ratio  between  Lepidomelane  and  the  magnesia 
mica,  Biotite. 

X  From  Pisani's  analysis,  0.  R,  Wi,  846. 
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OaUunine, 

G«rite, 

Thorite, 

Serpentine,* 

Deweylite, 

Hydropfaite, 

Oenthite, 

£knuuinite,f 

Eaolinite,* 

Oillingite, 

Hisingerite, 

Neotocite, 

Triolaflite  (Fahlunite), 

EiUinitep 

Prehnite, 

Knite,* 

Kargarodtte, 

(ElUicfaerite,^ 

Paragouitep 

Damourite, 

Eaphyllite, 


B.  Hydrous. 
^|04|B.+naq  Si|04|ZD,+}aq 


Si|04|(H„B)rf«aq 


SiI04|(H„pR),+naq 
Si|04|(R.PR),-Hiaq 
Si|04|(H„R,PR),+naq 


Si|04|(H„a„R,pR) 


Si|04|(Ce,La,Di),+aq 

Si|04|Th,+2aq 

Si|04|UH,+*Mg),+«l 

8i|04|aH.+|Mg),+l«q 

Si|04|(iH.+KMg.Fe))rH«l 

Si|04|(i«.-H(Mg,Ni))rH«q 

Si|04|(iH.+|(Fe,Mn)M+-l 

Si|04|(iH.+|pAl),+aq 

Si|04|(iR-HpFe),+2«q 

Si|04|»H.+KR.PFe)),+liq 

Si|04|ttH,+KR.PMB)).+|iq 

Si|04|(jH.4.JR+|pAl), 

Si|04|(^.-H{R.PA1)), 

Si|O4|(iH,+K3a-H0Al). 

Si|04|(iH.+Ki^R.PAl)). 

Si|04|«H.+K«^RH|^Al). 

Si|04|(*H,4-i(x^B)+i^AI), 

Si|04|(AH,+/^Ka.-hVAl). 

8i|04|(AH,-hVK,+A^Al). 

Si|04|(KK.iiaVHPAl)rtfM! 


HelTite, 

Si|04|Rti+ 

Danalite, 

M 

Sodalite, 

Si|O.I{»„PB).+ 

Haujnite, 

M 

Nonte, 

« 

Si|04|(H„a,.pR) 
« 

Si|04|(a.,  pft>Hiaq 

In  several  of  the  above  species  the  water  is  all  basic;  in  the 
others  partly  or  wholly  an  accessory  ingredient 

0.   With  other  aeceesory  ingrediente  instead  of  water, 

Si|04|(«Mn.  Fe>HBe)a-l-iMoS 
Si|04|«Mn,  Fe.  Zn)-KBe),-HZnS 
Si|O4|(iNa,+10Al),+iwd 
Si|04|(«E.,R>HPAlKHS' 
Si|04|(iKarhtfAl)rl4T» 

a  Sssanhydrous  sulphate  of  caldam.         &  Tssanhydrons  aalphato  of  aodfoin. 

*  Serpentinop  Eaolinite  and  Finite  are  doaely  related  in  formula.  The  oiygeo 
ratio  for  the  basee,  silica  and  water,  in  the  first  two  is  8 : 4 :  2,  in  the  last,  S  :4 : 1. 
Finite  is  an  alumina-alkali  serpentine,  and  Eaolinite  (Pholerite,  in  part)  an  alumina 
serpentine,  as  pyrophyllite  is  an  alumina  talc. 

Finite  inelnaes  many  peeudomorphous  potash  silicates;  as  lieboerite,  Giessckite, 
Dysyntribite,  Pinitoid,  Wilsonite,  Lythroaes,  Fellenberg's  green  minersl  loosmhliiy 
compact  green  talc  from  the  moraine  of  the  Orindelwud  glader ;  and  (^gantolits, 
Ibente,  Polyargite,  Rosellan  appear  to  be  impure  conditions  of  the  spedesi 

t  B.  H,  Ztff^  xxvi,  21,  1867. 

X  (EUachers  margarite  from  Pfitschthal,  Kenngott's  Uebers.,  1 860, 49.  Hm  aih 
thor  has  learned  from  Dr.  Krantc  that  the  maigarite  analysed  by  Prof.  G.  J.  Breih, 
to  whom  he  furnished  the  specimen,  is  the  original  margarite,  and  that  thersfore 
(Ellacher's  is  not  so.  Dr.  Erants  in  a  note  dated  Bonn,  March  1*7, 1867,  says;  "^m 
specimen  of  maigarite  ProC  Brueh  obtained  from  me  came  fix>m  the  Greiner  moani 
in  Tyrol.  It  occurs  there  in  irregular  masses  in  the  mica  slate  in  sereral  varietifis, 
passing  from  a  pearl-white  color  into  green  and  gray ;  it  was  formerly  a  very  eom- 
mon  mineral,  but  has  of  late  become  scarce.  This  was  the  only  known  loodity  in 
TjTolt  till  (Ellacher  analyzed  a  mica  of  similar  appearance,  occurring  with  RbtttnHe 
very  near  Kemmat  in  the  Pfitsch  valley  in  Tyrol,  containing  barytes,  to  which  also 
he  gare  the  name  maiigarite.  The  two  localities  are  about  two  and  a  half  Qemiaa 
or  twelre  English  miles  in  a  direct  line  from  one  another.** 
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The  species  here  included  are  all  of  the  isometric  system,  the 
system  which  is  peculiarly  defiant  of  change  from  isomorphous 
substitutions ;  ana  they  are  alike  of  the  garnet  group. 


II.   BlSIUCATSS. 

A.  Anhydrous 

WoIlMtonHe, 

SiO|0,|R 

SiOiO,|Ca 

EiMtiKtite, 

« 

8iO|0,|]i« 

KupfibritCy 

«i 

8iO|O.IMg 

GriiDerite,       , 

M 

S10|0,|re 

lUiodoiute, 

41 

8iO|0.|Mn 

Fyroxeoe, 

« 

8iO|0,|(CmMg.Fe,lIn) 

Hypenthene, 

M 

SiO|0.|(Mg.Fe) 

Anthophyllite, 

M 

8iO|0.|(tMg+lFe) 

Amphibole,  A, 

M 

8iO|0.|(Mg,Ca,Fe,Mn) 

B, 

« 

SiO|0,|(H..Mg,Ca.Fe.MD)» 

BabiDgtonite, 

8iO|0.|(B,pR) 

SiO|0.|(i(Fe.Mn)+ipFe) 

Beiyl, 

« 

SiO|0.|(+Be+iPAl) 

JE^firm^ 

SiO|0.|(E„B,PB) 

SiO|0.|(l{Ha..B)+iPFe) 

Wichtiaite. 

tt 

8iO|0,|(l(K».,B)+iPAl) 

Acmite, 

u 

S50|0,|(«Ha..R)+»|3Fe) 

ArfyedsoDite, 

M 

8iO|0,|(|(«».,B)+§PFe) 

Spodumene, 

SiO|0.|(«.,pR) 

8iO|0,|(  (u.,K».)+fpAl) 

Cryophyllitt, 

M 

8iO|0,|((KK..u..B)+<JpAl) 

Eudialyto, 

«0|0.|(...R,»B) 

B.  ffydrous. 

8iOIO.|(«i.».,BH-l7Zr)f 

Talc,  A. 

8iO|0,|(H.,R) 

8iO|0.|(iH.+}Mg) 

«    B, 

8iO|0.|(H.,K)+<«q 

8iO|0,|(iH.+|Mg)+A«l 

SepioUte  (Meenchaam). 

8iO|0,|(iH.+»Mg)+M 

FyrophyUite, 

8iO|0.|(B..PBH-ii«q 

SiO|0,|(jH,+|pAlH-A«q 

Cimolite, 

tt 

8iO|0.|ttB,+»PAl>H«i 

Okenite, 

SiO|0.|(H..R)+««i 

8iO|0.|(i..+iO»)+4«i 

Laomontiie, 

8iO|0.|(B,PBH-«aq 

SiO|0.|(iCa+l?AlH-«q 

Pectolite, 

8iO|0,|(H„K„B) 

8iO|0.|(iH.+Ki..„Ca)) 

IMoptaae. 

SiO|0,|B+naq 

Si0|0,|0a+8q 

III.   SUBSIUCATES. 

In  the  Subsilicates,  the  combining  power  of  the  silicon  is  less 
than  that  of  the  basic  metal,  the  oxygen  ratios  for  the  bases  and 
silicon  being  8 : 2,  2  : 1,  and  4 :  S,  of  which  8 : 2  is  the  most  com* 
mon.  The  only  silicates  of  aluminum  (or  of  an  element  in  the 
beta  state)  known  among  minerals  are  Subsilicates ;  all  the  Uni- 

*  Much  amphibole  contains  sonae  water ;  and  according  to  Lecbartier  1  to  1*6  p.  c. 
ezist  in  ordinarj  tremolite  and  other  Tarietiee,  and  this  water  requiree  a  red  heat 
to  expel  it    Making  the  water  basic  the  ratio  becomes  2 : 1  when  not  so  withoat 

t  Kammelsberg's  analysis  makes  the  oxygen  ratio  for  ft,  R,  Si=8*98 : 4-44 :  Se*6t 
=4:1:«. 

Ak.  Jour.  8oi.— Sbcond  Skbibs,  Vol.  XLIV,  No.  181.— Sept.,  1W7. 
33 
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silicates  and  Bisilicates  containiDg  alnminum  contain  also  one 
or  more  basic  metals  in  the  proioxyd  state. 

The  formulas  of  the  mineral  species  here  included  are  as  fol- 
lows, if  the  oxygen  be  not  divided — the  only  method  accordiug 
to  which  they  have  been  written  in  recent  works  on  chemistry  * 


A.  Anhydrout. 

4:8 

B.I{0,F).,|Si. 

Mg,|(0,F)..|8U 

Toannmline, 

4:S 

(«.,B,pB,«B,).|(0,F)u|Bi, 

(«„R.pAia.,).|(0,F)u|Si, 

Andalasite, 

8:2 

PR>|0,|Si 

PA].|0,|8i 

8:2 

« 

PAI.|0.|Si 

KyaniU, 

8:2 

U 

PA1.10.|8i 

Oehlenite, 

8:2 

(B.PB).|0.|8i 

(iB+iPB),|0,|Bi 

Sphtne, 

8:2 

(B,7R).|0.|8i 

(JOa+l7Ti).|0.|8l 

TschefTkioite, 

8:2 

M 

(♦R-HrTi).|0.|8i 

Grothite,t 

8:2 

{R,pB.7R)«|0.|Si 

(|0«+4PFe+|7Ti>|0.|Si 

EeilbftQite, 

8:2 

« 

(,VR-hVB+A»Ti>|0.|8l 

Topjtt, 

8:2 

pR.|(0.F).|8i 

pAl.|(iO+|F).|Si 

SUuroUte4 

2:1 

(H..R.pRJ,|0.|8i 

(K»..B)+»PB)4|0.1S 

Scfaorlomite, 

2:1 
Ratio. 

{B,pB,7R)4|0,|Si 
B.  Hydrmu. 

(,«^B+APR+A7B).I0,|Si 

PyroMlerite, 

4:8 

(H..R.PB).|O..ISiH^«q 

(iH.+}B+iPR).|Ou|8u+2«i§ 

Pennint, 

tt 

(R,  PR).|0u|8i.+«aq 

(»»HPR).|0u|SiH4iq| 

Ripidolite, 

w 

M 

(♦R+|PR).|0,4|8irMliq| 

Cookeite, 

M 

(■„»..  pR).|0.4|8b-Hiaq 

(AHrlTWHK).+!|PAl). 
|0,4|SUl-taq 

*  The  principles  of  the  new  system  seem  to  suggest  for  the  rational  fonnnla  ens 
of  tlie  two  following  methods ;  which  of  the  two,  I  leave  for  others  to  decide. 
Ratio 3:  3.  Ratio 2:1.  R«tio4:8. 

I.    (R,PR)0|04|Si  (R.PR)0.|04|Si  (R.pR)0,|0i,|8u 

IL    (R,3R)0,|0,|SiO  (R,^R)0«|0,|SiO  .   (R,^R)Os|0,|aiOa 

{Described  as  a  variety  of  Titanite  by  Oroth  in  the  Jahrb.  Min^  1866,  p.  44. 
Lechartier  has  found  (Bull.  Soc.  Ch.,  II,  iil,  878, 1865)  that  the  Tariations  in 
the  silica,  etc.,  observed  in  stauroUte  by  Rammelsberg  are  due  to  impurities,  and 
that  after  separating  the  impurities,  the  amount  of  silica  is  uniformly  28*1  to  29-2 
p.  c.;  and  further,  that  1*8  to  1*5  p.  c.  of  water  were  present  in  the  pore  stauroUte, 
which  required  near  red  heat  to  expel  it. 

§  From  Ton  Kobell's  analysis.  The  ratio  is  1 : 1  if  the  water  be  ezdnded ;  but 
4 : 8  as  in  Pennine,  if  half  the  water  be  made  basic.  As  in  the  case  of  the  silicate 
group  generally,  and  many  other  hydrous  silicates,  the  true  oonstitution  must  re- 
main in  doubt  until  the  state  of  the  water  has  been  definitively  determined. 

I  Pennine  affords  in  part  the  ratio  6  : 4,  but  4 :  3  is  probably  the  true  ratio.  Op 
tically  Pennine  is  hexagonal,  and  Ripidolite  (Clinochlore)  monoclinic.  Von  Eobelra 
name,  Ripidolite,  has  priority ;  and,  moreover,  a  second  kind  of  Clinodilore  or 
monoclinic  Chlorite  exists ;  the  Oorundophilite  of  Chester,  Mass.,  having  been  foond 
to  have  the  optical  bisectrix  oblique  to  the  plane  of  cleavage  by  Descloizeauz,  and 
later  by  Prof.  J.  P.  Cooke  (this  vol,  p.  206).  There  are  hence  two  haeegonal  and  two 
monoclinic  chloiites.  The  Corundophilite  approaches  more  nearly  &e  hexagunat 
chlorite  in  composition  than  Ripidolite  (Olinoclilore);  ihe  formula  for  it  b  from 
Pisani's  analysis,  whose  specimens  were  optically  examined  by  Desdoiaeaux. 

Since  Chlorite  has  become  the  name  of  a  group  of  species,  the  hexagonal  cfalo- 
xite  reauires  another  name ;  and  it  is  accordingly  designated  above  ProckicHto^  it 
■being  tJie ^ri<  crystallized  chlorite  recognized  by  Werner. 
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SadflM,  8:8 

Batolita, 

Prochlorlte» 

CroiMtediite, 

OoroDdopMUte,  2:1 
Chloritoid, 

Tbnrii^te,  ** 

Seybertite.         8 : 1 
XMiiliop]iymtep4:l 


(H„R,pB),|06|Si 
(H„R,ajt),|0»|Si 
(B,  ^R)t|Oft|Sl+naq 

(R,^R)«|0«|Si+naq 

u 

(H„B,pR)4|0.|Si 


(R.PR).|Oa|Si 
(R,^R)s|0i.|St4^iaq 


(iH,+|Ca+jaB,),|0»|Si 

(iR-i4^Fe).|0»|Si+]iaq 

ttR+iPR)4|0.|Si+l|aq* 
ttR+»R)4|0.|Si+aq 
(iH,+iR+iPR)4|0.|Si 
(*«r*^R+fPR)4|0.|Si 

(}R+}PR).|0«|Si+J«qt 
(|R^R)s|Oit|Si+aqt 


The  species  Ilvaite,  from  Elba,  appears  from  the  analyses  to 
fall  among  Subsilicates.  But  the  oxygen  ratio  between  the 
basic  metaJs  and  the  silicon  varies  in  the  analyses  from  5  : 4  to 
9:8;  and  in  the  mineral  from  Nassau,  regarded  as  the'  same 
species  (Tobler,  Journ.  Gh.  Pharm.,  zcix,  122),  the  ratio  is  1 : 1. 
Stadeler  states  that  1  to  2  p.  c.  of  water  is  always  present  which 
is  expelled  only  by  the  heat  of  ignition ;  and  making  the  water 
basic,  arrives  at  the  ratio  5:4  for  the  species.  Another  view, 
perhaps  quite  as  probable,  considering  the  opacity  of  the  species 
and  Lechartier's  results  with  staurotide,  is  that  the  mineral  of 
Elba  contains  some  Fefi  (Gothite)  as  impurity ;  and  that  this 
causes  the  divergence  from  the  ratio  1 : 1. 

IV.  Intermbdiatb  Siucatbs. 

The  silicates  in  which  the  oxygen  ratio  for  the  basic  metals 
and  silicon  is  between  1 : 1  and  1 :  2  have  been  called  ParasiU* 
cotes  by  Odling,  being  regarded  as  combinations  of  a  Unisilicate 
and  Bisilicate.    The  ratio 

1 :  l\t  ooean  m  Leaoophane  and  Lepidolita,  and  would  oorrespoDd  to  1U  +  2B 
l:l|  "     MuMovite  and  lolito,  "  "  HTJ  +  lB 

l:H  "     NepheUne,  **  "  8iU  +  lB 

The  discovery  by  Prof.  J.  P.  Cobke  of  a  bisilicate  mica,  cryo* 
phyllite,  has  led  this  chemist  to  sustain  the  view  that  the  micas 
are  isomorphous  combinations  of  the  above  kind,  the  group  now 
including  three  or  more  Unisilicates,  one  Bisilicate,  and  the  two 
intermecGate  species,  lepidolite  and  muscovite. 

Besides  the  above  species  of  intermediate  silicates  there  are 
the  various  compounds  grouped  under  the  species  Wemerite 
(Seapolite)  together  with  the  related  Meionite  and  Mizzonite. 
The  minerals  here  alluded  to  have  the  same  crystallization  and 
belong  to  one  gi^up,  and,  according  to  Rose,  and  others  to  one 
species,  Meionite.    The  divergence  from  the  unisilicate  ratio  has 

*  Sm  note  (I)  on  preceding  page. 

J^  From  the  analyses  by  Brush,  who  obtained  bat  1*90  p.  c.  of  water,  more  than 
f  lees  than  other  analysts  had  foond. 
%  Prom  Meitzendorf' B  analyses. 
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been  attributed  to  alteration,  and  to  imparities;  and  also  by 
others  to  a  variation  in  chemical  ratio  analogoos  to  that  among 
the  feldspars.    I  pass  the  sabject  without  discussion. 

The  species  of  Silicates  which  remain  are  the  Feldspars  and 
the  Zeolites.  The  Feldspars  may  be  regarded  as  unisilicaie  in 
anorthite ;  hisUicate  in  andesine  and  leucite ;  iersilicaie  in  albite 
and  orthoclase;  li-ailiccUe  in  labradorite;  2^n7zca^  in  oligo^ 
clase.  But  this  view  would  disband  one  of  the  most  natural 
groups  of  silicates,  and  introduce  the  only  example  of  a  (ernU- 
caie  among  anhydrous  silicates.  I  have  seen  no  satisfactory  ex- 
planation of  the  unity  of  the  group,  and  am  not  prepared  to 
offer  one.  The  theory  of  the  Zeolites  seems  to  be  one  with  that 
of  the  Feldspars.* 

*  Tschermak  haa  proposed  a  method  of  deducing  a  oommon  fonncda  for  the 
Feldspars  which  has  bad  some  favor,  aad  may  have  here  a  paasing  remark.  At  the 
extremes  in  the  series  of  feldspars  are  Anorthite  and  Albite,  the  former  containing 
caldnm,  aluminum  and  silicon,  with  the  oxygen  ratio  1:8:4;  and  the  latter  sodium, 
aluminum  and  silicon,  with  the  ratio  1 :  8 :  12.  Tschermak  brings  these  extremes 
under  one  formula  as  follows.  By  making  the  number  of  atoms  of  oxygen  in  the 
two  the  same  (which  is  done  by  doubliog  the  Anorthite),  the  sum  of  &e  number 
of  equivalents  of  aluminum  and  silicon  (taking  silica  as  SiO^)  in  the  two  is  the 
same ;  and  also,  if  we  write  icas  for  Na,  in  accordance  with  the  new  chemistry,  the 
number  of  atoms  of  protoxyds  is  the  same.  Then,  assuming  that  the  Al  and  Si 
•re  replaceable  1  for  1,  and  k,  Oa,  1  for  1,  the  formulae  become,  for 
Albite,  »a«  Al«  Si»  Si*  O" 

Anorthite,      Ca«  Al^  Al«  Si*  0" 
and  are  parallel  throughout.    The  result  looke  well.    But  this  substitution,  atcna  for 
atom,  or  a  tetrad  (Si)  and  a  pseudotriad  (Al),  and  also  of  a  monad  (Na)  and  a 
dyad  (Ca),  is  an  impossibility.    It  takes  two  of  a  menad  to  repUuse  a  dyad. 

If  silicon  may  be  basic  and  replace  aluminum  it  is  a  mucL  simpler  method  of 
arriving  at  like  formulas  for  the  species  (and  one  correct  in  the  ratio  in  whidi  Si 
and  Al  may  replace  one  another)  to  make  a  direct  tranefer  as  foUowa:  The  fini 
column  contains  the  oxygen  ratios,  as  ordinarily  giren ;  the  second,  the  same  with 
part  of  the  silica  transferred  to  the  bases  and  added  to  the  alumina;  the  third,  the 
resulting  general  ratio  for  the  bases  and  silica. 


Ozjfea  ratio. 

Oxygen  ratio. 

Oxygen  rmtloi 

B   fi   Bi 

i  £i-fSi  Si 

Bases  : 

SQica. 

Anorthite, 

1:3:4 

1:8+0:4 

1 

1 

Labradorite, 

1:8:6 

1:8+1:5 

1 

1 

Andesite, 

1:8:8 

1:8+2:6 

1 

1 

Oligoclase, 

1:8:9 

1  :  8  +  2i  :  6i 

1 

1 

Albite,        ) 
Orthoclase, 

1  :  8  :  12 

1:8+4:8 

1 

1 

The  species  are  thus  all  reduced  to  UhUilicatet,  of  the  Anorthite  and  Garnet  type, 
with  the  general  formula 

Si|04|(a„R,pAl,7Si)«; 
and,  accordingly,  the  following  would  be  the  special  formulas  of  Anorthite,  Labra- 
dorite and  Albite : 

Anorthite,        Si|04|(iR+|PAl), 

Labradorite,    8i|04|(KNa„Ca)+}^Al+i7Si)9 

Albite,  Si|O4|(iNaa+|0Al+t7Si), 

Formulas  for  the  others  may  be  written  in  the  sane  manner. 
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8.  OUunfication  of  the  Elements. — On  page  94  of  my  fortner 

Saper,  it  was  stated,  among  the  inferences  from  the  principles 
iscussed,  that  the  metals  in  their  different  states,  as  indicated 
by  their  different  grades  of  combinations,  that  is,  «E,  (?R,  rB,  *R, 
e%  should  be  arranged  in  different  groaps  in  a  classification  of 
the  elements.  This  principle  has  been,  in  part,  for  some  time  ad- 
mitted. The  followm^  scneme  of  classification,  thus  made  ont, 
in  brief,  is  here  introduced  as  a  supplement  to  the  preceding 
tables  of  formulas,  to  make  more  manifest  the  general  relations 
of  the  elements  in  their  different  states,  and  to  present  to  view 
the  author's  reasons  for  regarding  zirconium  in  zircon,  eudialyte, 
astrophjUite,  etc. ;  titanium  in  sphene,  keilhauite,  astrophyllite, 
etc. ;  boron  in  azinite,  datolite,  tourmaline,  bcute  metals,  and  the 
compounds  with  silicon  silicates,  while  at  the  same  time  the 
near  relation  between  these  metals  and  silicon  is  fully  admitted. 


Classification  of  the  Elements, 


Series  I. 

A.  Feriitads  (Monads). 

Potassiom,  Sodium,  Caesium, 
Rubidium,  Lithium,  Thal- 
lium, Hydrogen,  Silver, 
Gold. 


Series  II. 
A.  Perinad9, 

Nitrogen,  Phosphorus, 
Arsenic,  Antimony, 
Bismuth,  Oolumbium, 
Tantalum. 

Boron. 


B.  Artiadi. 
1.  SuLPHUK  Gaour. 


Series  III. 

A.  Perittadt  (Monads). 
Ohlorine,  Bromine,  Iodine. 


B.  Artiads, 


0.  Fluorine. 


Sulphur  (AS),  Selenium, 
Tellurium,  Molybde- 
num; also  dFe,  dCr, 
3Mn,  «V,  «W,  dAs„  dBt. 

2.  CAEBON-SlUOOir  GbO0P. 

Carbon,  Silicon ;  alao  7S, 
TSe,  yTe,  etc 


b.  Oxygen. 


B.  ArtiadM. 

1.  laON-ALUMIMDM  GbOUF. 

o.  laov  SuB-«BOiJP.  —  Platin- 
um, etc,  Copper,  Lead,  etc^ 
Iron,  Cobalt,  Zinc  Cadmi- 
um, Nickel,  Manganese, 
Chromium,  Tungsten,  etc, 
Cerium,  Yttrium,  etc.  Mag- 
nesium, Calcium,  Stron- 
tium, Barium;  also  Ha,  k,, 
vas,  etc 

k  Aunconrx  Sub^eodp.— 
Aluminum  OAl);  also^Fe, 
^Mn,  ^Cr,  etc 

2.  Tim  Gmocp. 
Tin,     Titanium,     Zirconium, 
Thorium;    also   7H,    yY; 
7Mn,  7C0,  7Pb,  tCu,  etc 

It  is  observed  that  in  this  dlassification  three  series  of  elements 
are  recognized,  which  are  designated  by  numbers,  Series  1, 11, 
HL  They  might  be  called  the  basic,  medial^  and  acidic  series ; 
or  the  haaicj  suSacidic,  and  peracidic.  But  it  seems  as  well  to  call 
them  simply  by  their  numbers,  since,  owing  to  the  diversities 
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among  the  dpecies  of  each  series,  the  above  deseriptive  names 
are  only  in  a  general  way,  and  not  specificallr,  applicable. 

The  classification  is,  in  our  view,  a  natural  one,  whether  read 
vertically  or  transversely. 

Looking  at  it  vertioallv,  the  three  series,  correspond  severally 
with  the  three  grades  of  elements  in  the  oxygen  ternarv  com- 
pounds or  salts,  the  acidic  element  being  of  oeries  III ;  the  sec- 
ond element  in  order,  silicon,  of  Series  U;  and  the  basic  metals 
of  Seri^  L  The  elements  of  Series  I  are  eminently  the  basic 
elements.  Among  those  of  Series  11  arsenic  and  others  of  the 
first  group  often  replace  isomorphically  sulphur  of  the  second 
group ;  and  BO*  of  the  sulphur  CTOup  makes  salts  that  are  iso- 
morphous  with  those  of  CO*.  The  near  relations  of  the  spe- 
cies  of  Series  III  have  always  been  recognized. 

Viewing  the  arrangement  horizontally,  the  three  Divisions  A, 
at  the  top  of  the  series,  include  the  Penssads,  or  those  elements 
the  ratios  of  whose  combinations  are  by  odd  numbers,  as  1 : 1, 
1 :  8,  2  :  8,  etc. ;  while  the  three  Divisions  B,  across,  include  the 
Artiads,  or  those  whose  combinations  are  by  even  numbers,  as 
2 : 2  (in  the  Iron  Sub-group),  4:6  (in  the  Aluminum  Sub-group), 
2 : 4  (in  the  Tin  Group  and  Carbon-Silicon  Group),  2:6  (in  the 
Sulphur  Group).  The  recognition  of  this  distinction  of  odd 
and  even  is  universally  regarded  as  one  of  the  most  important 
deductions  of  modern  chemical  science. 

Again,  opposite  the  Iron- Aluminum  Group  in  Series  I,  stands 
the  Sulphur  group  in  Series  II ;  and  many  metals  which  are 
represented  in  the  Iron- Aluminum  Group  are  also  represented 
in  the  Sulphur  Group.  Again,  Oxygen,  of  Series  III,  stands 
opposite  Sulphur  of  Series  II,  whose  relations  to  oxygen  are 
fundamental. 

A^ain,  the  Tin  Group  in  Series  I  is  in  the  same  horizontal 
division  with  the  Carbon-Silicon  Group  in  Series  II.  The  mutual 
relations  of  the  two  are  thus  recognized ;  and,  also,  by  the  ar- 
rangement in  distinct  series,  the  actual  diversity  as  to  their 
grade  in  ternaries.  For  silicon  stands  on  a  virtually  highet 
level  than  tin  and  titanium,  and  throws  the  latter  into  the  in- 
ferior basic  relation  whenever  they  occur  together.  As  Ti  joins 
with  Fe  to  form  with  oxygen  a  sesquioxyd,  closely  isomorphous 
with  hematite  (Fe^O*)  and  also  physically  like  it^  so  Ti  may 
join  with  Ca  (as  in  Perofskite)  or  with  any  other  metal  of  that 
sub-group,  in  a  sesquioxyd ;  and  so  also  it  may  be  basic  in  any 
combination  with  silica,  as  in  sphene,  etc.,  page  268.  Accord- 
ingly, also,  SiO^  and  ZrO'  make  together,  not  a  mere  combi- 
nation of  two  coordinate  isomorphs,  but  a  true  Unisilicate,  as 
recognized  in  the  formula  on  page  255.  The  formulas  of  the 
silicates  which  have  been  given  and  the  classification  we  r^aid 
as  mutually  illustrating  and  sustaining  one  another. 
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Flaorine  is  placed  amoog  the  Artiads,  because  of  its  frequent 
replacement  of  oxygen,  the  analogies  of  its  ternaries  with  those 
of  oxygen,  and  the  nature  of  some  other  of  its  compounds, 
although  it  acts  in  many  cases  as  a  Perissad.  But  with  regard 
to  it  no  special  relation  m  a  horizontal  view  of  the  classification 
is  intend^  to  be  indicated.* 


Abt.   XXX. — Formic  verstis  Carbonous  acid;  by  Geobge  F. 

Babker. 

In  studying  the  primary  oxyds  of  the  negative  simple  radicals, 
(the  acids)  for  the  purpose  of  classification,  it  is  evident  that 
the  equivalence  of  the  radical  varies  in  each  of  the  acids  which 
it  forms.  In  sulphuric  acid,  sulphur  is  a  hexad,  while  in  sul- 
phurons  acid  it  is  a  tetrad  and  in  hyposulphurous  acid  a  dyad. 
Conversely  we  may  expect  to  find  as  many  acids  as  the  radical 
by  such  changes  m  its  equivalence,  can  produce.  Phosphoric 
acid  contains  phosphorus  as  a  pentad ;  but  since  this  radical 
may  act  as  a  tnad,  phosphorous  acid  is  thus  predicted.  In  the 
case  of  the  tetrad  carbon  we  have  carbonic  acid ;  but  since  car- 
bon may  act  as  a  dyad,  carbonous  acid  is  also  possible.  I  pro- 
pose to  give  here  some  of  the  arguments  which  may  be  adduced 
to  show  that  formic  acid  is  the  acid  in  question. 

1.  The  formula  of  formic  acid,  usually  written  ^  H  f  ^» 
may  equally  well  be  written  ^  >  O^,  both  being  equal  to 
H2€JOa,  corresponding  to  carbonic  acid  Hg^Og.  *  Potaesic  formate 
(€He) )  Q  ^^^^  ^€  I  ^^^  ^^^  ^j^^  ^^j^^^  {€„^af-^!  }  ^  °**y 

2.  Hofmann's  formamid  U  >  N  may  be  viewed  as 
'     '    *H  f  ^   carbimic  acid,  corresponding  to  carbamio  acid 

^€JO^H  N  )  (€/H0)  J 

2  f  O.   Especially  since  ethyl-formamid    ^J^H-  >  N  may 

be  ethylic  carbimate  ^^''1^^  \  e. 

*  N«fur  the  last  of  June,  Prof.  G.  Hioncfa^  of  Iowa  UDiTersitj,  published  in 
OennaD  a  iii«moir  on  Atw^  MechatUct,  which,  while  the  views  are  widely  different, 
has  some  Doints  of  agreement  with  mj  paper  in  the  July  number  of  this  JoumaL 
A  copy  or  the  memoir  reached  this  place  July  2d,  after  my  paper  was  printed,  but 
nearly  three  weeks  before  the  July  number  was  issued.  I  had  intended  to  hare  an 
abstract  of  it  in  this  number,  but  am  unable  to  accomplish  it»  and  therefore  defer 
it  to  our  next 
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8.  The  radical  formyl  (€He),  unlike  acetyl  (^aHjO),  is  not 
required  to  formulate  the  derivatives  of  the  acid.  Moreover, 
no  chlorid  or  hydrid  of  this  radical  exists.    The  anhydrous  add 

(formylic  oxyd),  too,  /£jh0\  [  O  ifl  unknown.    If,  however,  the 

acid  be  2    f  ^a»  ^^^^  ^^  secondary  oxyd  would  be  €"  }^0,  car- 
bonic oxyd. 

4.  Its  synthesis.    We  have — a,  Berthelot's  method, 
HKe+€e=HK€ea  ;  just  as  HKe+SearrHESOa. 

6,  Kolbe's  method  by  deoxj  '*  " 


(Ha€e3)a+Na2=HNa€e,+HNa€e,+H2e. 
Duprd's  method,  Ha€e,+€+H2e=(Ha€e2)a;  similar  to 

flf,  Chapman^  method,  partial  oxydation  of  carbon, 

5.  Its  preparation,  a,  from  oxalic  acid  H2€aO^=Ha€02+602, 
as  well  as  the  reverse  action;  b,  from  cyanhydric  acid 

And  in  general  its  production  from  the  oxydation  of  carbona- 
ceous materials.  In  no  case  is  the  intermediate  body  formic 
aldehyd,  obtained ;  this  anomalous  result  is  accounted  for  if  the 

acid  be  jCT    f  ^2- 

6.  Its  decompositions.  Like  sulphurous  and  similar  acids,  it 
readily  reduces  metallic  salts ;  it  is  oxydized  readily  by  platinum 
black;  by  action  of  H^SO^,  HaeO,  gives  H^O  and  €0,  the 
anhydrid;  the  action  of  PCI5  produces  no  formylic  chlorid, 
Ha€e2+PCI,=PCl3e+€e+(HCl)a;  chlorine  gives  E^ee^+ 
CJ2=€ea+(HCnj,. 

7.  Its  acknowledged  divergence  from  the  acetic  or  fatty  acid 
series,  in  which  it  is  usually  classed.  These  acids  resist  Uie 
oxydiziug  action  of  dilute  chromic  acid,  while  formic  acid  on 
the  other  hand  is  a  powerful  reducing  agent. 

From  the  above  statements,  it  is  clear  that  this  question  turns 
on  the  fact  whether  this  acid  is  mono  or  dibasic.  J  ust  now,  the 
former  has  the  preference.  True  we  may  view  the  formates  as 
acid  carbonites,  but  the  anomaly  of  an  acid,  all  of  whose  salts 

Pb"  ) 
are  acid  salts,  remains.    A  basic  plumbic  formate  i{/£;h0)  f  ^» 

corresponding  to  the  acetate  -q/q  ^i  On  ^'    ^^  known,   might 

have  the  formula  Pb"€0a+H20,  plumbic  carbonite. 

The  fact  of  its  formation  by  the  partial  oxydation  of  carbon, 
and  also,  by  the  deoxydation  of  carbonic  acid,  are  however, 
most  cogent  arguments  in  favor  of  the  acid  of  bivalent  carbon. 

New  Haren,  Sept.  lit,  1867. 
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'  Abt.  XXXI. — Observations  on  Skylight  Polarization  in  Nebrasica 
during  the  month  of  July ^  1867;  by  Edward  0.  Chase. 

The  following  observations  were  made  at  various  stations  of 
the  U.  S.  Geological  Survey,  with  an  excellent  Savart  polari- 
scope,  of  remarkable  clearness.    I  mark  the  neutral  points  as 
follows :  Ar.,  Arago's ;  Ba.,  Babinet's ;  Br.,  Brewster's. 
July  1. — Cloudy. 

2.-6^  80"  P.M.,  Ar.,  Ba.,  both  faint    Clouds  below  the  sun. 

3,  4.— Cloudy. 

6. — 12  M.,  Br.,  distinct    6*»  30"*  p.m.,  Ba.,  faint 

3. — Heavy  rain  in  a.m.    6^  30™  p.m.,  Ba.,  faint. 

7.-7^  16°»  A.M.  and  5^  46"  p.m.,  Ba.,  feint 

8.-— 6^  10"  Aji.,  Ar.,  distinct,  Ba.,  faint  6^  30"  p.m.,  Ar.,  Ba., 
equally  distinct 

0. — Cloudy  in  a.m.     7^  p.m^  Ar.,  faint;  Ba.,  distinct 

10. — ^Ba.,  distinct;  Br.,  faint    Stormy  in  p.m. 

11. — ^Cloudy  and  stormy. 

12. — 8^  30"  A.M.,  Ba.,  Br.,  both  faint  7^  p.m.,  Ar.,  Ba.,  equally 
distinct 

13. — 7^  A.M.,  Ar.,  distinct;  Ba.,  faint  7**  16"*  pjf.,  Ar.,  very 
distinct ;  Ba.,  distinct 

14. — Cloudy  and  rainy. 

15. — 6^  30"  A.M.,  Ar.,  veir  distinct;  Ba.,  faint;  Br.,  distinct 
This  was  the  only  instance  in  which  the  three  points  were  observed 
simultaneously.*    7^  26"  p.m.,  Ar.,  very  distinct ;  Ba.,  feint. 

16. — 8^  A.M.,  Ba.,  very  distinct ;  Br.,  faint  7^  p.m.,  Ar.,  very  dis-* 
tinct;  Ba.,  faint 

17, 18.— Cloudy. 

19. — 6^  30"  pji.,  Ar.,  very  distinct;  Ba.,  distinct 

20. — :0*^  pji.,  Ar.,  very  distinct 

21. — 6^  A.M.,  Ar.,  very  distinct;  Ba.,  distinct 

22. — 6^  P.M.,  Ar.,  Br.,  equally  distinct  7^  16"  p.m.,  Ar.,  very 
distinct ;  Ba.,  distinct 

23. — 7^  30"  P.M.,  Ar.,  very  distinct ;  Ba.,  distinct* 


SCIENTIFIC    INTELLIGENCE. 

I.  CHEMISTBY  AND  PHYSICS. 

1.  On  the  synthesis  of  organic  acids, — ^Carius  has  made  the  very  in- 
teresting and  important  discovery  that  chlorous  acid  like  hypochlorous 
add  unites  directly  with  hydrocarbons  to  form  chlorinated  organic  acids. 
"in  his  first  memoir  the  author  describes  the  product  of  the  action  of  chlo- 
rous acid  upon  benzol  under  the  name  of  trichlorphenomalic  acid,  the 
reaction  by  which  the  new  acid  is  formed  being  represented  by  the  equa- 
tion C6He+(ciHe2)3=CeH,ci3e,+eH2. 

*  For  analogouB  obMnrfttioni  Me  this  Joamal,  II,  zH!,  112, 118. 
Am.  Joub.  Sol— Sboond  Sbbisb,  Vol.  XLIV,  No.  18L— Sept.,  1867. 
34 
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Tricblorpbenomalic  acid  may  be  regarded  as  a  cblorinated  deriTatire  of 

( €/  H  O 

an  acid  bomologouB  with  malic  acid,  ^s  l  g^    ^    ^ ;  the  acid  is  color* 

less,  crystalline  and  soluble  in  water,  alcobol,  benzol  and  ether.  Its  den- 
sity when  ftised  and  solidified  is  1*6,  at  131^-182**  0.  it  fuses,  and  at  a 
few  degrees  higher  gives  off  Tapors  of  water  and  a  new  acid.  Redncing 
agents  convert  the  acid  apparently  into  another  acid  having  the  formula 
€gSio054  but  with  a  larger  excess  of  tin,  and  strong  chlorhydric  acid 
succinic  acid  is  formed,  with  small  quantities  of  another  acid  not  yet 
studied.  With  an  excess  of  solution  of  baryta  trichlorphenomalie  acid 
yields  a  new  acid,  the  reaction  being 

€eH^Cl,e5+(BaHe)e==:3BaCl+€^3Ba,e<^+6(eHa). 

The  author  terms  this  acid  phenaconic  acid,  and  describes  a  number 
of  its  salts.  In  addition  to  the  crystallized  trichlorphenomalie  acid^  an 
amorphous  acid  having  the  same  constitution  is  found  among  the  pro- 
ducts of  the  action  of  chlorous  acid  upon  benzol.  This  acid  yields  witb 
reducing  agents  new  acids  free  from  chlorine  which  with  their  salts  are 
also  amorphous.  Chemists  will  await  with  much  interest  the  results  of 
the  researches  of  Carius  upon  the  action  of  chlorous  acid  upon  naphtalin 
which  promise  to  connect  this  body  with  the  aromatic  and  through  this 
with  the  fatty  series. — Ann.  der  Chemie  und  Pharm.^  cxlii,  129.     w.  o. 

2.  On  the  action  of  heocf  upon  benzol  and  analogous  hydrocarbons, — *■ 
Bbrtbelot  has  studied  the  action  of  heat  upon  various  hydrocarbons  and 
has  arrived  at  many  interesting  and  valuable  results.  When  bensol  i» 
passed  through  a  porcelain  tube  heated  to  bright  redness,  it  is  partially 
decomposed  with  formation  of  several  definite  hydrocarbons  which  stand 
in-  very  simple  relations  to  bensrol  itself.  The  chief  product  is  phenyl^ 
a  beaatiful  crystalline  substance  which  has  the  formula 

(C,^H,)a  =  C,4H,o^(2C,,He  =  C,^H,^+2H). 
The  author  considers  it  as  formed  from  benzol  by  the  replacement  of 
two  atoms  of  hydrogen  by  an  equal  volume  of  benzol  so  that  C^^H^ 
(CjpHe)  results.  The  phenyl  obtained  in  this  way  is  identical  with  that 
Fittig  obtained  by  the  action  of  sodium  upon  brominated  benzol,  bat  the 
method  of  preparation  is  more  advantageous  than  that  of  Fittig.  Above 
960^  C,  af  waxlike  yellowish  substance  very  slightly  soluble  in  alcohol 
passes  over,  which  is  identical  with  chrysen.  Berthelot  gives  this  body 
the  formrula  G^^Hij*  C^i 2^6=^8 s^ia~M^)  ^^  considers  it  a 
polymer  of  the  unknown  hydrocarbon  Q|,H^.  After  chrysen  an  orange 
colored  resinous  solid  body  passes  over  which  is  almost  insoluble  in  ah»- 
hol  which  it  however  causes  to  fluoresce  and  which  gives  with  picric  acid 
a  slightly  soluble  peculiar  conopound  In  the  retort  there  remains  a  fluid 
hydrocarbon  which  does  not  volatilize  at  a  red  heat  and  which  on  cook 
ing  gives  a  black  and  brittle  bitunten.  All  these  hydrocarbons  residt 
from  the  condensation  of  a  variable  number  of  molecnles  of  benzol  with 
evolution  of  hydrogen.  Naphtalin  and  anthracen  are  not  present  even 
in  small  quantities.  Toluol  like  benzol  is  partially  decomposed  by 
passing  through  a  red  hot  tube.  The  products  of  the  action  by  cardol 
rectification  were  found  to  be  benzol  in  large  quantity,  unaltered  toluol 
in  still  larger  quantity,  naphtalin,  a  small  quantity  of  a  ciystalliaed  by- 
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drocarboii  boiling  at  about  2W  C,  and  a  larger  quantity  of  a  fluid  hy- 
drocarbon which  is  perbapa  benzyl  (CjHr)^  or  an  isomer.  The  boiling 
point  then  rises  above  360®  C,  when  a  large  quantity  of  an  indistinctly 
crystallized  hydrocarbon  passes  over  mixed  with  a  liquid.  ^  The  first  is 
anthracen  (Cj^H^k ;  the  otbers  are  analogues  of  chrysen  and  the  last 
derivatives  of  benzol.  Benzyl  is  derived  from  toluol  in  the  same  manner 
a sphenyl  from  benzol ;  2C ^^HaSsCg  jH  j 4+H2.  Anthracen  is  derived 
from  toluol  by  a  similar  condensation  and  subtraction  of  hydrogen 
2C,4Hg=C28H|^j-|-3H2.  As,  according  to  Berthelot's  view,  toluol 
may  oe  derived  from  benzol  by  the  substitution  of  marsh-gas  for  bydrogen, 
benzol ssCjjH^fflj),  toluol  =^0^2^ ^{02^2)'  Anthracen  may  be  con- 
sidered as  formed  by  the  union  of  the  benzol  residue  Cj^H^  with  the 
marsh-gas  residue  C^H  and  bas  therefore  the  rational  formula  [Gj^H^ 
(CaH)]^,  that  is,  C^2^^[^^2^^{C^R2))'  This  explains  why  a  maiah- 
gas  residue  is  necessary  for  the  formation  of  anthracen  and  why  this 
hydrocarbon  is  not  formed  in  the  decomposition  of  pure  benzol.  The 
formation  of  benzol  from  toluol  is  according  to  all  analogy,  being  merely 
the  derivation  of  a  lower  from  a  higher  homologue.  The  marsh-gas 
residue  serves  to  form  naphtalin  according  to  the  equation 

^^l4^8=3^12H«+^2oHs+^H2. 

When  a  mixture  of  benzol  and  ethylen,  C^H^,  is  passed  through  a  red 
hot  tube  the  following  products  are  obtained.  {1)  Styroien  O^gHg  in 
large  quantity  well  demied  and  without  any  more  volatile  product,  except 
benzol;  (2)  naphtalin,  €3 qH^;  (3)  another  crystallizable  hydrocarbon 
resembling  phenyl  and  boiling  at  about  260®  C,  but  forming  a  characo 
teristic  compound  with  picric  acid  which  phenyl  does  not  do;  (4)  anthra- 
oen  in  considerable  quantity  mixed  with  a  fluid  hydrocarbon,  etc  The 
formation  of  styrolene  may  be  represented  by  the  equation 

^  1 2H6+^4H4=^  I  sHs+Ha. 
Naphtalin  is  formed  by  the  reaction  C^aHg+SC^H^zzCj^Hj-l-SBL, 
which,  according  to  Berthelot,  leads  to  the  rational  formula,  Cj2^4 
[C4H2(C4H2)]9  80  that  naphtalin  is  formed  from  benzol  by  two  succes- 
sive substitutions,  one  of  H^  by  0  J3^  forming  styrolene,  Cj3H4(C4H4), 
the  second  of  H,  in  C4H4  by  C^H,.  Anthracen  is  formed  according 
to  the  reaction       ^C^aHe+C^H^^CasHjo+SHa. 

which  leads  to  the  rational  formula  C^2^^[Gl2^^,{^^,^9)]' 

Pure  styrolene  is  partially,  decomposed  at  a  red  heat  with  formation  of 
benzol  and  acetylene  C^^li^::zC^2^e'^^4,^9' 
Again  benzol  and  acetylene  heated  together  produce  a  certain  quantity 
of  styrolene,  though  this  hydrocarbon  is  not  the  chief  product  When 
Btyrolene  and  hydrogen,  CjeHg-j-Ha,  are  heated  together  in  a  closed 
tube,  benzol  and  ethylene  are  formed.  In  this  case,  however,  the  greater 
part  of  the  styrolene  is  directly  converted  into  benzol  according  to  the 
equation  SC^^B^z^iC^^^^. 

Styrolene  and  ethylene  heated  together,  Cj^Hg-f-C^H^,  yield  benzol 
and  naphtalene  both  in  considerable  quantity.  The  benzol  results  from 
the  decomposition  of  the  styrolene  itself  but  the  naphtalin  is  formed  by 
the  direct  action  of  ethylene  upon  styrolene : 

C.,H,[C4H,(H,)]+C.Hj(H,)=C„H^[C,H,(C,H,)]+2H,, 


Digitized  by 


Google 


268  Scientific  Intelligence, 

Benzol  and  gtyrolene  passed  together  through  a  red  hot  tube  gave 
anthracene  in  large  quantity,  together  with  naphtalin  and  a  hydrocarbon 
resembling  phenyl.  The  anthracene  results  from  the  direct  action  of  tbe 
styrolene  upon  benzol  according  to  the  equation 

C^,H,[C.H,(H,)]+C,aH.(Ha)=C,,H,[C„H.(C,Ha)]+2H,. 
Berthelot  thinks  that  in  this  case  the  naphtalin  results  from  the  action 
of  the  free  hydrogen  upon  the  styrolene  forming  ethylene  and  benzol, 
while  the  ethylene  reacts  upon  another  portion  of  styrolene  to  join 
naphtalin.  Benzol  and  naphtalin  exert  no  action  upon  each  other  at  a 
red  heat,  but  the  benzol  is  alone  decomposed.  At  a  bright  red  heat 
anthracene  is  found  in  large  quantity. 

CiaHjC^H2(C^H,)]-f3C,2H^(Ha)=2C,2HJC,2HJC^H2)]+8H,. 
Phenyl  heated  to  redness  with  hydrogen  in  a  closed  glass  tube  is  par- 
tially decomposed  with  formation  of  benzol  and  chrysen : 

3C24Hio=3Ci2HQ+C3gH,2. 
In  this  case  phenyl,  Cj2H4(Cj2He),  separates  into  benzol  and  phenylene, 
which  last  is  then  converted  into  its  polymer  chrysen,  C36Hi2=:(0i2H^)8. 
— Cwnptes  Rendus,  Ixiii,  788,  834.  w.  6. 

3.  On  the  acids  of  the  lactic  series, — By  the  action  of  metallic  zinc 
upon  a  mixture  of  iodid  of  amyl  and  oxalate  of  ethyl,  Franklakd  and 
DuppA  have  obtained  the  ethers  of  several  new  acids  belonging  to  the 
lactic  series.  The  ether  with  the  lowest  boiling  point,  203^  C,  has  the 
formula  O^HigO,.     The  authors  assign  to  ifr  the  rational  formula 

*  j  €AmHHo 
(  eOEto 
calling  It  amyl-hydroxalate  of  ethyl  and  regarding  it  as  oxalate  of  ethyl 
in  which  one  atom  of  oxygen  is  replaced  by  one  of  amyl  and  one  of 
hydrogen.  This  body  may  be  compared  with  lactate  of  ethyl  from  which 
it  may  be  theoretically  derived  by  replacing  an  atom  of  methyl  by  an 
atom  of  amyL 

j  €MeHHo  j  €AmH.  Ho 

]€eEto  leOEto 

Lactate  of  ethyl.  kmj\  hydrate  of  ethyl. 

The  new  ether  is  a  rather  oily,  transparent,  faintly  straw-yellow  liquid  of 
density  0-9449  at  13^  C,  with  an  agreeable  odor  and  burning  taste. 

A  second  ether  formed  at  the  same  time  has  the  formula  \  f^figf^ 

The  authors  term  it  ethylated  amyl-hydroxalate  of  ethyl.    Its  density  is 
0*9399  at  13"  C. ;  it  boils  at  224''~225*,  is  faint  yellow,  and  oily  with  an 
aromatic  somewhat  amylic  odor  and  burning  taste. 
A  third  ether  has  the  formula 

j  eAm^Ho 
(€eEto 
The  authors  term  this  liquid  diamyloxalate  of  ethyl ;  it  closely  resem- 
bles these  last  mentioned  in  appearance  and  properties.    From  the  ethers 
the  authors  have  also  prepared  the  corresponding  acids,  for  the  descrip- 
tion of  which,  however,  we  must  refer  to  the  original  paper. 

«  Am=e»Hji.  Et=:€,H,,  Ho=(ne).  EtG=C«H*0).  ^ 
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The  action  of  zido  upon  a  mixture  of  iodid  of  ethjl  and  oxalate  of 
amjl  gives  rise  to  a  new  ether  which  the  authors  term  diethoxalate  of 

amyl  and  which  has  the  formula  <  ^^2^,  • 

It  is  colorless  and  oily  with  an  agreeable  somewhat  amylic  odor  and  boils 
at  225**  C.  It  will  be  readily  seen  that  this  ether  is  isomeric  with  ethyl- 
ated  amyl-hydroxalates  of  ethyl.  By  the  action  of  zinc  upon  a  mixture 
of  iodid  of  amy]  and  oxalate  of  amy]  the  authors  obtained  two  ethers, 

(  -PAfn   TIo 

the  first  of  which  has  the  formula  <  ^^kt^Q  *°<^  ^^7  ^  termed  di- 
amyloxalate  of  amyl,  while  the  second  had  the  formula  and  properties 
of  capronic  ether  -j  rj^  a  ^  •  ^^  conclusion  the  authors  give  an  elab- 
orate and  extremely  interesting  discussion  of  the  classification  and  theory 
of  the  acids  of  the  lactic  series,  for  which  however  we  must  refer  to  the 
original.    The  following  summary  of  their  results  is  in  their  own  language. 

Tl.)  All  the  acids  of  the  lactic  series  are  essentially  monobasic. 

(2.)  Theee  acids  are  of  four  kinds,  namely,  normal,  secondary,  nor- 
mal define  acids  and  secondary  define  acids ;  and  each  of  these  has  its 
own  aeries  of  etheric  acids  in  which  the  hydrogen  of  the  hydroxyl  con- 
tained in  the  positive  or  basylous  constituent  of  the  acid  is  replaced  by  a 
positive  or  negative  compound  radical. 

(3.)  The  normal  acids  are  derived  from  oxalic  acid  by  the  replacement 
of  one  atom  of  oxygen  either  by  two  atoms  of  hydrogen,  or  by  one  atom 
of  hydrogen  and  one  atom  of  an  alcohol  radical. 

(4.)  The  secondary  acids  are  derived  from  oxalic  acid  by  the  replace- 
ment of  one  atom  of  oxygen  by  two  atoms  of  monovalent  alcoholic  rad- 
icals. 

(6.)  The  define  acids  are  derived  from  oxalic  acid  by  a  similar  sub- 
stitution of  two  positive  monovalent  radicals  in  place  of  one  atom  of  oxy- 
gen with  the  simultaneous  insertion  of  an  define  hydrocarbon  or  divalent 
rsdical  CnH^n  between  the  two  atoms  of  oxatyl. 

(6.)  The  acids  of  the  lactic  series  stand  to  the  acids  of  the  acetic  series 
in  the  very  simple  relation  just  pointed  out  by  Kolbe ;  namely,  that  if 
in  any  acid  of  the  lactic  series,  the  hydroxy],  ethoxyl,  etc.,  in  the  positive 
radical  is  replaced  by  hydrogen  this  acid  is  converted  into  a  member  of 
the  acetic  series. 

(7.)  The  acids  of  the  lactic  series  stand  in  an  almost  equally  simple 
relation  to  the  acids  of  the  acrylic  series  as  appears  from  a  comparison 

Lactic  acid. 

— Ann,  der  Ckemie  und  Pharmacie,  cxlii,  1.  w.  a. 

4.  Tkallie  acid. — K  Carstanjbn  states  that  when  thallic  oxyd,  pre- 
cipitated from  the  chlorid  of  ammonia,  is  suspended  in  a  strong  solution 
of  potash,  gently  heated,  and  a  quick  current  of  chlorine  gas  passed 
through  the  liquid,  it  becomes  of  an  intense  violet  red  color,  and  con- 
tains potassic  thallate.  It  may  be  evaporated,  and  even  filtered  through 
paper,  but  is  decomposed  by  acids,  evolving  oxygen.  The  author  is  still 
at  wofk  upon  tiiis  interesting  compound. — J,  pr,  <7A.,  ci,  65,  June,  1867. 
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6.  The  n$to  Ohmkal  Caleulut.—On  the  3d  of  May,  1866,  Sir  Ben- 
jamin Bbodis,  Professor  of  Chemistry  id  the  University  of  Oxford,  read 
a  paper  before  the  Royal  Society,  entitled  ''The  Calculus  of  Chemical 
operations ;  being  a  method  for  the  invesU^tion  by  means  of  symbols, 
of  the  laws  of  the  distribution  of  weight  m  chemical  change;  Part  L 
On  the  construction  of  Chemical  Symbols."  This  paper  was  published 
in  the  Philosophical  Transactions  for  1866,  part  ii,  856,  and,  in  abstract, 
in  the  Philosophical  Magazine,  iv,  xxxii,  227.  On  the  6th  of  June,  1867, 
Prof.  Brodie  delivered  a  lecture  before  the  Chemical  Society,  "  On  the 
mode  of  representation  afforded  by  the  chemical  calculus,  as  contrasted 
with  the  atomic  theory,"  which  was  quite  fully  reported  in  the  **  Chem- 
ical News'*  of  June  14,  and  the  ''Laboratory"  of  the  16th,  together  with 
the  subsequent  discussions  by  Professors  Frankland,  Williamson,  Odling, 
Foster,  Wanklyn,  Maxwell,  etc.  Of  the  critical  articles  called  forth  by 
Sir  Benjamin  Brodie's  communications,  those  of  Williamson,  Chem.  News, 
xvi,  8,  July  6 ;  of  Wanklyn  and  Davey,  Phil.  Mag.,  IV,  xxxiv,  26,  July, 
1867;  of  Eekul6,  The  Laboratory,  i,  303,  July  27;  and  of  A.  Crum 
Brown,  Phil.  Mac;.,  IV,  xxxiv,  129^  August,  may  be  mentioned.  The 
views  of  Prof.  Eekul6,  contained  in  the  first  of  a  series  of  papers  oa 
Theoretical  Chemistry,  contributed  ft)  that  valuable  little  journal,  are 
stated  so  clearly,  and  at  the  same  time  are  so  just,  that  we  reproduce  the 
article  entire.  It  should  be  remarked,  however,  that  Professor  Brodie*s 
"Ideal  Chemistry'*  is  to  be  comprised  in  three  papers,  the  1st  being  on 
"The  construclion  of  chemical  symbols;"  the  2nd  on  "The  theory  of 
chemical  equations;"  and  the  3d  on  "The  principles  of  symbolic  classi- 
fication."   Only  the  first  of  these  has  yet  appeared.  Q.  f.  b. 

On  the  existence  of  Chemical  atoms  ;  by  Aug.  EjbkuiJ. 

The  question  whether  atoms  exist  or  not  has  but  little  significance  in  a 
chemical  point  of  view ;  its  discussion  belongs  rather  to  metaphysics.  In 
/chemistry  we  have  only  to  decide  whether  the  assumption  of  atoms  is  an 
hypothesis  adapted  to  the  explanation  of  chemical  phenomena.  More 
especially  have  we  to  consider  the  question,  whether  a  further  develop- 
ment of  the  atomic  hypothesis  promises  to  advance  our  knowledge  of  the 
mechanism  of  chemical  phenomena. 

I  have  no  hesitation  in  saying  that,  from  a  philosophical  point  of  view, 
I  do  not  believe  in  the  actual  existence  of  atoms,  taking  the  word  in  its 
literal  signification  of  indivisible  particles  of  matter.  I  rather  expect 
that  we  ^all  some  day  find,  for  what  we  now  call  atoms,  a  mathematico- 
mechanical  explanation,  which  will  render  an  account  of  atomic  weight, 
of  atomicity,  and  of  numerous  other  properties  of  the  so-called  atoms. 
As  a  chemist,  however,  I  regard  the  assumption  of  atoms,  not  only  as 
advisable,  but  as  absolutely  necessary  in  chemistry.  I  will  even  go  fur- 
ther, nnd  declare  my  belief  that  chemical  atoms  exist^  provided  the  term 
be  understood  to  denote  those  particles  of  matter  which  undergo  no  fur- 
ther division  in  chemical  metamorphoses.  Should  the  progress  of  science 
lead  to  a  theory  of  the  constitution  of  chemical  atoms — important  as 
euch  a  knowledge  might  be  for  the  general  philosophy  of  matter — it 
would  make  but  little  alteration  in  chemistry  itself.  The  chemical  atom 
ivill  always  remain  the  chemical  unit;  and  for  specially  chemical  con- 
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8idention»  we  ma^  always  start  from  the  constitution  of  atoms,  and  avail 
ourselves  of  the  simplified  expression  thus  obtained,  that  is  to  say,  of  the 
atomic  hypothesis^  We  may,  in  fact,  adopt  the  view  of  Dnmas  and  of 
Faraday,  ^  that  whether  matter  be  atomic  or  not,  thus  much  is  certain, 
that  granting  it  to  be  atomic,  it  would  appear  as  it  now  does." 

After  these  remarks,  it  is  scarcely  necessary  to  say  that  I  set  but  small 
value  on  most  of  the  attacks  recently  made  against  the  atomic  hypothesis. 
In  many  of  them  I  see  merely  words  and  phrases,  not  ideas.  It  is,  how- 
ever, quite  otherwise  with  the  endeavors  of  those  who  seek  to  discover 
chemical  laws  independently  of  the  atomic  hypothesis.  All  endeavors 
of  this  kind  possess  great  merit;  and  if  they  lead  to  actual  results,  the 
laws  thus  discovered  independently  of  the  atomic  hypothesis,  will  be  re- 
ducible to  that  hypothesis,  and  will  follow  as  consequences  from  it,  always 
supposingr  that  the  atomic  hypothesis  itself  is  true. 

Brodi^s  '  Calculus  of  Chemical  Operations*  is  an  attempt  of  this  kind. 
But  the  talented  author  of  these  speculations  evidently  goes  too  far,  when 
ke  declares  '^that  Dalton's  theory  is  inadequate  for  present  purposes,  and 
that  it  could  no  longer  be  advantageously  used  to  elucidate  the  work 
carried  on  by  chemists ;"  and  when  he  adds  "  that  chemistry  had  got  on 
the  wrong  track-— off  the  rails,  in  fkcU^ 

A  final  verdict  on  these  speculations  cannot  at  present  be  pronounced, 
seeing  that  we  have  before  us  merely  the  method  of  drawing  conclusions, 
and  &e  application  of  this  method  to  the  construction  of  formulas  for  the 
elements  and  for  particular  compounds.  The  author  promises,  indeed, 
that  his  method  will  present  numerous  and  important  advantages,  and 
he  hopes,  further,  '*  to  be  able  to  express,  by  formulee,  dynamical  facts  f 
but  all  these  points  are  reserved  for  future  communications.  We  may, 
however,  even  now  assert  that  the  published  results,  and  especially  the 
formuiaB  given  for  the  elements  and  compounds,  possess  no  advantage 
whatever  over  the  views  now  universally  received.  They  contain,  like 
those  hitherto  in  use,  only  statics,  and  no  dynamics,  and  although  we 
are  assured  '*  that  they  express  by  symbols,  the  exact  fiscts  of  chemistry,'' 
it  is  impossible  not  to  perceive  that  these  symbols  involve  an  almost  un- 
limited number  of  hypotheses  for  which  there  is  no  proof  whatever. 

For  the  elements,  brodie,  as  is  well  known,  comes  to  the  conclusion 
that  there  exist  three  groups,  expressible  by  the  symbols — 

All  elements  belonging  to  the  third  group  (chlorine,  bromine,  iodine, 
nitrogen,  eta)  are  regarded  as  compounds.  They  are  not,  indeed,  sup- 
posed to  contain  twokinds  of  matter  at  present  unknown  in  the  separate 
state ;  but  the  much  less  admissible  hypothesis  is  made  that  they  consist 
of  a  constttnent  hitherto  unknown  in  the  isolated  state,  combined  with 
hydrogen. 

Such  an  assumption  is  so  directly  at  variance,  not  only  with  all  views 
hitherto  received,  but  with  the  entire  range  of  known  facts,  that  it  re- 
quires to  be  tested  with  all  possible  circumspection. 

Even  admitting  at  the  outset  that  Brodie  s  speculation  is  founded  "  on 
a  very  fair  amount  of  hypothesis,"  we  cannot  avoid  seeing  at  the  first 
glance  that  it  leads  to  hypotheses  of  most  astounding  character,  and  on 
closer  examination  we  are  inevitably  led  to  the  conclusion  that  the  entire 
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speoulation  is  based  on  pare  caprice.    Its  foundation  inTolve^  espedaUj 
the  three  following  hypotheses : 

^1^  Hydrogen  must  be  assumed  as  the  starting  point 

(2)  Hydrogen  is  an  element. 

(8)  Hydrogen  is  the  result  of  a  single  operation,  therefore  =  «. 

With  r^;ard  to  the  first,  it  must,  at  all  events,  be  admitted  that,  in- 
stead of  hydrogen,  any  other  element  ought  to  be  admissible  as  the 
starting-point  of  the  system.  But  if  chlorine  (;=  x)  or  nitrogen  (:=  y) 
had  b^n  selected  for  this  purpose,  no  calculation  could  have  led  to  the 
conclusion  that  these  bodies  contain  hydrogen.  Now,  it  is  clear  that  a 
system  of  symbols  cannot  be  admitted  as  a  true  representation  of  aetoal 
facts,  unless  its  results  are  independent  of  the  particular  member  of  the 
system  which  has  been  taken  as  a  starting-point  for  the  construction  of 
the  whole. 

The  second  hypothesis,  that  hydrogen  is  an  element,  might  have  been 
admitted  without  remark  by  every  chemist  who  regards  as  elements  all 
bodies  not  hitherto  decomposed ;  but  the  author  of  the  speculations  now 
under  consideration  is  under  an  obligation  to  show  grounds  for  such  an 
assumption,  inasmuch  as  he  comes  to  the  conclusion  that  others  of  the 
so-called  elements  are  compounds. 

The  third  point,  and  perhaps  the  most  important  in  connection  with 
results,  is  no  less  hypothetical.  Why  is  hydrogen  regarded  as  the  result 
of  a  single  operation,  and  not  as  the  result  of  two,  seeing  that  oxygen, 
sulphur,  eta,  are  supposed  to  result,  from  two  operations  ?  We  are  as- 
sured, *^  There  were  strong  reasons  for  preferring  the  use  of  the  system  in 
which  a  was  employed  to  present  the  standard  amount  of  matter;"  but 
these  reasons  are  not  yet  made  known,  and  therefore  their  value  cannot 
be  appreciated.  So  much,  however,  is  certain,  that,  if  instead  of  a,  the  ex- 
pression a*  had  been  chosen  for  the  purpose  just  mentioned,  Brodie's  own 
form  of  reasoning  would  have  led  to  formuls  identical  in  every  particular 
with  those  now  in  use.  All  bodies  which  we  now  regard  as  elements 
would,  or,  at  least,  might  have  been  found  to  be  such ;  and  for  all  com- 
pounds, the  system  in  question  would  have  led  to  the  very  formuls  which 
nave  long  been  used  by  the  adherents  of  the  atomic  molecular  theory. 

The  hypothesis,  hydrogen  =  a,  is  said  to  be  the  simplest  that  could  be 
adopted ;  but  it  may  be  laid  down  as  a  general  rule  that,  in  selecting 
from  a  number  of  different  hypotheses  the  one  which  is  most  probable  on 
the  ground  of  simplicity,  it  is  necessary  to  look,  not  only  to  the  relative 
simplicity  of  the  hypothesis  itself,  but  to  the  more  or  less  simple  char- 
acter of  the  consequences  which  follow  from  it. 

Had  the  author  of  the  ** Calculus  of  Chemical  Operations'^  merely 
expressed  an  opinion  that  the  formulae  which  he  has  constructed  for  ele- 
ments and  compounds  are  "  one  of  the  different  expressions "  which, 
according  to  the  principle  of  prime  factors,  are  deducible  from  the  known 
fiacts  connected  with  relations  of  volume,  everybody  would  have  agreed 
with  him.  We  should  have  perceived  (though,  perhaps,  with  some  sur- 
prise) that  our  existing  hypotheses  are  not  the  only  ones  capable  of  ac- 
counting for  these  relations  of  volume ;  and  we  should  have  been  strength- 
ened in  the  conviction  that  the  correctness  of  our  present  theories  and 
formulae  does  not  depend  for  its  proof  on  volume-relations  alone.  But 
the  author  of  this  new  mode  of  representation  goes  further.    Among 
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other  things  he  plainly  puts  forward  the  view  that  manj  of  the  sub* 
stances  now  regarded  as  elements  contain  hydrogen ;  and  suggests  that, 
even  if  the  elements  which  are  combined  with  hjdrogen  in  these  com- 
pounds do  not  exist  in  the  free  state  on  our  earth,  they  may  possibly 
exist  in  that  state  in  other  parts  of  the  universe. 

No  one  will  maintain  that  the  bodies  which  we  now  call  elements  are 
necessarily  and  absolutely  undecomposable.  But  if,  on  the  other  hand, 
it  be  asserted  that  our  existing  elements  are  actually  of  compound  na- 
ture, the  establishment  of  such  a  proposition  will  certainly  require  more 
than  the  simple  observation,  that  a  result  of  the  kind  may  possibly  be 
deduced  from  a  kind  of  reasoning  founded  upon  hypothesis.  We  shall, 
at  least,  require  proof  that  such  an  assumption  is  calculated  to  lead  to 
useful  results,  and  that  it  presents  decided  advantages  over  our  present 
views.  If  it  be  maintained  that  many  of  the  substances  now  regarded 
as  elementary  contain  a  substance  at  present  unknown  in  the  free  state, 
combined  with  another  body— hydrogen,  for  example — which  we  do  not 
know  in  that  state,  we  may,  certainly,  require  the  assertion  to  be  proved 
by  the  actual  separation  of  hydrogen  from  these  substances.  In  default, 
however,  of  further  knowledge,  we  may  hold  fast  by  the  principle  an- 
nounced by  Dalton,  **  that  a  substance,  till  it  is  decomposed,  must  be  re- 
garded, according  to  the  just  logic  of  chemistry,  as  an  elementary  sub- 
stance.'' 

U.    lONERALOGT  AND  GBOLOOT. 

1.  I/'otice  of  volume  IV  of  the  Paleontology  of  New  Tork^  by  the 
Author,  24  pp.,  8vo.  Albany,  March,  1 867. — Owing  to  the  length  of  time 
required  to  complete  the  numerous  plates  of  the  fourth  volume  of  his  great 
work  on  the  Paleontology  of  New  York,  Professor  Hall  has  here  given  in 
advance  a  brief  statement  of  the  contents  of  this  volume  sometime  since 
printed.  The  third  volume,  the  text  of  which  appeared  in  1861,  comprises 
the  fossils  of  the  Lower  Helderberg  and  the  Oriskany  sandstone ;  and  it 
is  an  exceedingly  rich  volume  in  its  contents,  its  plates  numbering  nearly 
140,  and  including  a  great  variety  of  species  among  Crinoids,  Brach- 
iopods,  Acephals,  Gasteropods,  Orthocerata,  Trilobites  and  Eurypterids,  all 
evincing  a  vast  amount  of  careful  research.  The/ovr^A  volume,  as  the 
^Notice"  states,  takes  up  the  following  formations  of  the  Devonian,  the 
Upper  Helderberg,  Hamilton,  Portage  and  Chemung,  and  as  the  num- 
ber of  species  in  these  rocks  is  very  great.  Professor  Hall  confines  himself 
here  to  the  Brachiopods^  deferring  to  a  future  volume  the  remainder  of  the 
species.     We  take  the  following  facts  from  this  Notice. 

The  order  adopted,  and  the  list  of  genera  under  which  the  species  are  de- 
scribed or  discussed,  are  as  follows : — Lingula,  Discina,  Crania,  Pholidops 
^Pseudocrania),  Orthis,  Streptorhynchus,  Strophomena,  Strophodonta, 
Chonetee,  Productus,  Strophaiosia  and  Productella,  Spirifera,  Cyrtina 
and  Cyrtia,  Trematospira,  Rhynchospira,  "Nudeospira,  Retzia,  Athyris, 
Meristella  and  Meristina,  Penti^onia,  Atrypa,  Coelospira,  Rhynchonella 
'=:Stenocismia,  Leiorhynchus,  Leptocoelia,  Camarophoria,  Pentamerua, 
Stricklandinia,  Pentamerella,  Gypidula,  Amphigenia  and  Rensselfleria, 
Terebratula,  Cryptonella,  Centronella,  Tropidoleptus,  Vitulina. 
Ah.  Joum.  Soi.— SbcokvSuiis,  Vol.  XLIV,  No.  181.— 8bft.,  1867. 
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The  LingulflB  of  the  Upper  Helderberg  are  L,  eeryx^  demderatOy  Mamd; 
of  the  Hamilton  group,  L,  exUis,  ligta^  ligta  var^  palaformu,  leana  (n.  a.), 
fnaida  (d.  b,)^ punctata  (n.  s.),  nuda  (n.  b.),  densa  (n,  a.),  delta  (n.  s.),  alveata 
(n.  a.),  ipatuiata;  of  the  Chemung  group,  X.  muia  (ha),  Cuyahoga  (ha). 

The  DisciniB  of  the  Hamilton  group  are,  Discina  minuta,  humilii 
(d.  8.),  grandiSj  EandalU  (o.  s.),  Daria  (n.  8.),  «eyMea  (n.  8.),  media  (n.  s.), 
Tl^^ia  (n.  8.),  LodeneiB^  truncata  ;  of  the  Chemung  group,  Diieina  neg- 
Ucta  (n.  B.),  I),  Elmira  (n.  8.),  Alleghania,  Newberryi  (n.  &•>. 

Of  the  genuB  Crania,  the  C,  Aurora  (n.  a.),  occurs  in  tne  Schoharie 
grit ;  in  the  Hamilton,  are  0.  Hamiltonm,  crenietriata^  and  gregarioj  or 
Uie  young  of  (7.  HamUitonm  ;  in  the  Chemung,  C.  Leant, 

Of  the  genus  Pholidops,  two  speciea,  P.  arwlata  (n.  b.),  and  P.  Hamr 
iltonoff  occur  in  the  Hamilton  group. 

The  species  of  Orthie,  of  the  Upper  Helderberg  are,  0.  pelorU  (n.  b^, 
lenticularis^  alsus  (n.  s  ),  mitU  (n.  s.),  Zma,  similis  (n.  8.),  eUobie  (n.  a.), 
tcfcw  (n.  8.),  propinqua  ;  of  the  Hamilton,  Orthia  «o{ttorta,  lepidtt^  Vat^ 
uxemij  leucoeia,  Penelope^  cycUu^  idaneus  (n.  s.),  Tullieneie ;  of  the 
Portage  and  Chemung  groups,  0.  carinatay  Tioya  (n.  s.),  impreesoy  Leih 
nensU  (n.  s.),  Thiemei^  and  ^ffticosta  .^ 

Under  the  genus  Streptorhynchus,  several  species  heretofore  described 
are  referred  to  Strophomena  {Streptorhynchus)  Chemungensis  Conrad, 
under  which,  as  rarieties,  are  arranged  Strophomena  hifurcata^  S,  areUh 
striata,  S,  pectinacea,  and  Orthie  perversa  (Hall);  Streptorhynchus  pan- 
dora  (Billings) ;  Orthisina  aretostriata  and  0.  altemata  (Hall) ;  Orthis 
inequalis  and  0.  pravus  (Hall,  Iowa  Report).  The  species  is  extremely 
variable,  having  a  great  vertical  and  horizontal  distribution,  and  appean 
under  many  phases. 

The  Strophomena  rhomhoidalis  (Wahlenberg)=5.  rugosa  (Rafinesque) 
occurs  in  the  Schoharie  grit,  and  is  abundant  in  the  Comiferoua  limestone, 
but  is  unknown  in  the  Hamilton  and  Chemung  groupe. 

The  genus  Stropodonta  extends  throughout  the  series ;  and  two  speciea, 
the  S.  demUsa  and  S,  perplanoj  are  found  from  the  Schoharie  grit  to 
the  Chemung  group  inclusive.  The  species  recognized  in  the  Upper 
Helderberg  group  are,  S.  demissa,  perplanOj  alveatOy  callosa,  parva^  mm- 
striata^  inequircuiiata^  Patersoni^  hemispherical  inequistriata^  ampUs;  in 
the  Hamilton  group,  S,  ewuxtva^  perplana  Conrad  (which  haa  been  de- 
scribed under  the  names  Strophomena  perplana^  S.  pluristriata  and 
S,  delthyris  Conrad  ;  and  as  S,  nerovsa^  S.  crenistriata  and  8,fragiUs 
Hall);  demissa^  nacrea^  inequistriata,  jumia  ;  in  the  Chemung,  S.  Cayu- 
ta  (n.  8.),  mucronata^  emlata  (n.  s.),  perplana  var.  nervosa^  demissa. 

In  the  genus  Chonetes,  we  find  verified  in  a  very  satisfactory  manner 
the  observations  made  by  Count  von  Keyserling,  in  r^ard  to  the  direc- 
tion of  the  tubes  or  spine-bases  in  the  area  of  the  ventral  valve.  Theae 
tubes  are  directed  from  the  hinge-line  toward  the  apex  of  the  valve,  and 
parallel  to  the  sides  of  the  triangular  fissure.  They  appear  on  the  creaC 
of  the  area  as  little  pustales  or  elongated  tubular  spines,  which  may  be 
either  vertical  to  the  hinge-line  or  directed  outward.  The  species  of  the 
Upper  Helderberg  and  Hamilton  groups  are,  (7.  henUspherieOj  arcuaiety 
aeutiradieUa^  lineata^  Yandellana^  mucronaia,  defieeta^  pusilkt^  uHgerOf 
seitula,  lepida^  coronata,  Logani. 
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The  ocourronoe  of  the  C.  Logani  in  the  Tully  liraestone  carries  back 
the  appearance  of  this  species  to  a  much  earlier  epoch  than  had  hereto- 
fore been  known.  The  species  is  not  known  in  the  Chemung  group 
within  the  State ;  though  found  in  the  sandstones  of  the  same  age  in 
Ohio,  and  in  the  beds  at  the  base  of  the  Burlington  limestone  in  Iowa 
and  Illinois. 

In  the  Chemung  ffroup  we  have  the  recurrence  of  Choneie$  tdiula^ 
C,  Ifpida  and  0,  wUgera  ;  with  a  new  and  remarkable  species,  the  C. 
muricaia^  which  has  the  apex  truncated  and  the  surface  of  the  rentral 
valve  ornamented  with  spines,  but  having  the  vascular  markings  peculiar 
to  the  genus. 

Under  the  head  of  Produptus  and  Strophalosia,  the  relations  of  these 
genera  and  of  the  genus  Aulosteges  are  discussed.  The  Devonian  species, 
sometimes  referred  to  Strophalosia,  are  shown  to  have  a  narrow  area,  but 
with  internal  vascular  impressions  like  Productus.  The  absence  of  an 
area  in  the  genus  Productus  is  not  uniform,  as  is  shown  in  JR,  cMiatui 
of  the  Carboniferous  system  in  America  ;  and  the  same  has  been  shown 
by  Mr.  Davidson  to  be  true  of  P.  9inuatu$  and  P.  temiretieulattu  of 
Europe. 

In  comparing  the  American  Devonian  forms  of  Prodnctids  with  the 
Strophalosia  of  the  Permian  system,  the  former  have  a  greater  width  on 
the  hinge-line,  and  in  this  respect  more  resemble  typical  Productus ; 
while  the  narrow  cardinal  area  and  hinge-teeth  assimilate  them  with 
Strophalosia.  Notwithstanding  this  feature,  the  vascular  markings  are 
like  Productus.  At  this  epoch  we  have  the  earliest  known  appearance 
of  these  forms,  the  type  of  which  becomes  extravagantly  developed  in 
the  Carboniferous  period,  and,  waning  during  the  Permian  epoch,  is  pre* 
sented  for  the  most  part  in  degenerate  modincations  of  the  typical  forms. 
Although  we  cannot  shut  our  eyes  to  this  fact  of  development  to  what 
may  be  termed  the  perfection  of  the  type,  and  its  more  abrupt  decline^ 
we  are  either  compelled  to  extend  the  characters  of  Productus  so  as  to 
cover  the  two  forms  or  modifications  indicated,  or  else  to  propose  a  die* 
tinct  designation.  The  latter  course  has  been  adopted,  and  the  name 
Productella  is  proposed  for  the  strophaloid  Productids  of  the  Devonian 
periods 

The  subgenus  Productella  is  compared  as  follows,  in  Pal.  N.  Y.,  vol. 
XV,  page  153:  '*  These  shells  differ  from  Strophalosia  in  the  extremely 
narrow  linear  cardinal  area,  greater  extension  of  the  hinge-line,  more 
extreme  arcuation  or  ventricosity  of  the  ventral  valve  in  many  or  most 
of  the  species,  and  especially  in  the  direction  and  termination  of  the  ren- 
iform  vascular  impressions,  which  resemble  those  of  Aulosteges  and  of 
some  species  of  Productus.  It  differs  from  Productus  in  the  constant 
presence  of  an  area,  hinge-teeth  and  sockets." 

The  Productella  of  the  Upper  Helderberg  and  Hamilton  groups  men<» 
tioned  are,  P.  subacuUata^  navicella,  Shumardiana,  tpinuUcosia^  trun- 
eaia,  dumoia^  exanthemata^  TulUa  (n.  s.),  mbalata ;  of  the  Chemung 
group,  P.  hirsuta^  hireuta  var.  reetiepina^  Baydii^  rartepina,  lachtymoea^ 
lachrymoea  var.  /tnea,  laehrymoea  var.  stigmata^  specioea^  9triatulaia  (n.  s.), 
hystriculata^  (n.  s.),  coatatula  (n.  s.),  eostatula  var.  strigata,  aretirostratOj 
bialveata  (n.  s.),  onueta  (n.  s.). 
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So  great  a  number  of  fowils  of  thia  type  in  many  localikiea,  and  par^ 
ticulary  in  the  western  part  of  the  State,  give  a  Carboniferous  aspect  to 
the  strata ;  and  leaving  out  a  few  forms  which  gradually  disappear  in 
the  western  extension  of  the  formation,  the  paleozoic  evidence  might  be 
regarded  as  decidedly  favoring  this  view.  The  distinction,  however,  be- 
tween Devonian  ana  Carboniferous  faunas  is  based  as  often  upon  geo- 
graphical as  chronological  relations. 

The  species  of  Spirifera  in  the  Upper  Helderberg  group  are,  S,  duo- 
denaricL^  macro,  raricoBta  and  Grieri,  occurring  both  in  the  Schoharie 
grit  and  in  the  limestone  above  ;  which  latter  likewise  contains  the  fol- 
lowing species :  S.  gregaria^  Oweni,  acuminata^  macrothyris,  unica  (n.  a.), 
duparilis^  varieoaa,  varicosa  var^  8egmetita^  arelisegmenta^  euruteiRM, 
eurutehus  ^w./omacula,  Mannii^  divaricata.  fimbriata.  The  last  named 
species  occurs  also  in  the  Oriskany  sandstone  and  Schoharie  grit.  Sev- 
eral of  the  species  indicated  above  are  known  in  their  perfect  condition 
only  in  the  limestones  of  this  age  in  Ohio  and  adjacent  States  of  Indiana 
«nd  Kentucky. 

In  the  Hamilton  group,  the  most  abundant  and  widely  distributed 
species  is  Spirifera  mucr<mata^  besides  there  are,  Spirifera  Tullia  (n.  s.), 
fcrmoea,  Hulptilis^  ziczac,  granulifera^  Marcyiy  medialiSj  tnedialiB  var. 
EaUmi^  angtula^  maenmoia^  eubumbona  ;  m  the  Portage  group  only  the 
Spirifera  Icevie,  which  has  much  the  general  aspect  of  a  Carboniferous 
form  ;  in  the  Chemung,  S,  mesacostalii,  meiaitriaUs,  di^uncta^  with  ito 
numerous  synonyms  and  the  species  represented  in  a  great  variety  of 
aspects,  alta  (n.  s.),  pr4tmaiura  (n.  s.). 

The  chapter  on  Spirifera  is  concluded  with  some  remarks  upon  the  geo- 
logical and  geographical  distribution  of  the  species  of  Spirifers,  the  binge- 
structure,  etc.,  which  have  already  been  published.* 

The  name  Amboccelia  is  continued,  being  regarded  as  presenting  soffi- 
cient  distinction  from  Spirifera ;  and  in  the  Hamilton  group  are  recog- 
nized, Amboccelia  umbonata,  A.  preumbonoj  in  the  Chemung  gronp,  A, 
umbonaia  var.  gregaria. 

On  page  2dd  of  the  volume  are  some  observations  on  the  ffenus  Cyrtia 
of  Dalman,  and  Cyrtina  of  Davidson.  So  long  since  as  m  1858,  Mr. 
Davidson,  in  his  Introduction  to  the  Study  of  the  Brachiopoda,  had  ex- 
pressed some  doubts  as  to  the  value  of  the  genus  Cyrtia  of  Dalman;  and 
later  investigation  had  shown  that  the  typical  species  of  that  genus  does 
not  differ  from  Spirifera.  At  the  same  time,  some  forms  usually  referred 
to  the  genus  Cyrtia  possess  a  peculiar  modification  of  the  dental  plates, 
with  a  largely  developed  median  aeptum  and  punctate  structure  of  the 
ehelL  For  these  forms,  Mr.  Davidson  has  proposed  the  name  Cyrtina. 
All  the  American  species  heretofore  referred  to  Cyrtia,  and  which  have 
been  reexamined,  prove  to  belong  to  Cyrtina  Of  these  we  have  C, 
pyramidaiie  in  the  Niagara  group,  (7.  DaiwuLui  in  the  Lower  Helderbeig 
group,  and  C.  roetrata  in  the  Oriskany  sandstone. 

Three  species  are  described  in  the  present  volume  from  the  rocks  of 
New  York,  viz ;  Cyrtina  hipUcaUt,  from  the  Schoharie  grit ;  crasea  (n.  a), 

*  The  paper  by  Pro&aaor  Hall  alladed  to  on  page  408  of  vol  zliil  of  this  Joor- 
nal,  was  not  a  newly  written  article  as  might  be  inferred  from  the  aote,  bat  as  he 
states  in  introductng  it,  a  dtation  from  the  pages  of  his  vohime  nr. 
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from  the  CorniferouB  limeBtoDe ;  Hamilionim^  from  the  Hamilton  group ; 
and  a  rariety  of  the  latter  from  the  ChemuDg  group.  A  species  from 
the  Hamilton  group  in  lowa^  G.  eurvilineata  0V  is  noticed. 

The  genus  Tremalospira,  proposed  in  vol.  iii,  and  published  in  the 
Tenth  Keport  on  the  State  Cabinet,  is  represented  in  the  Hamilton  group 
by  two  species :  T,  gibbosa^  hinuta. 

The  ffenus  Rhynchospira  is  represented  only  by  a  single  species,  the 
B,  hpiaa.  The  B.  nobilis  from  the  Hamilton  group,  formerly  referred 
to  this  genus,  presents  some  points  which  render  its  generic  relations 
more  nearly  with  Trematospira. 

The  genus  Nucleospira  is  represented  by  a  single  species,  the  N.  con- 


.  Under  Athyris  we  have  the  AihyrU  tpMfercideB^  an  abundant  and 
widely  distribnted  form  in  the  Hamilton  group ;  and  the  AihyrU  tfittata^ 
occurring  in  the  limestone  of  the  Upper  Helderberg  group ;  and  also  in 
the  Hamilton  group  of  Iowa.  A  second  species  in  the  Hamilton  group 
is  the  Aihyru  eora.  In  the  Chemung  group,  we  have  the  Aihyru  angi* 
ioa  and  the  A.  9  polUa.  0 

The  genus  Meristella,  separated  from  Athyris  on  account  of  its  different 
external  characters  and  muscular  impressions,  is  represented  by  M,  na- 
MUta^  tcUula^  jDoriSj  Barrin,  I£a$kin9ij  roitraia^  Mita  (n.  s.).  In  the 
Chemung  group,  there  are  a  few  casts  of  an  undetermined  species.  The 
MeruUUa  uninUcata  of  the  Comiferous  limestone  is  referred  to  the  sub- 
genus f  Pentagonia  of  Coaciens,  and  its  varieties  of  form  illustrated.  The 
species  is  of  rare  occurrence  in  the  Hamilton  group. 

The  genus  Atrypa,  as  applied  to  forms  strictly  congeneric  with  Atrypa 
rttieularUj  embraces  but  few  species,  and  these  are  regarded  by  some 
paleontologists  as  merely  varieties  of  still  fewer  species.  In  this  volume, 
the  Atrypa  impressa  of  the  Schoharie  grit  is  continued  as  a  distinct 
species;  although  resembling  the  A.  retieularit  in  general  features,  it 
presents  a  wide  departure  from  the  forms  of  that  type  in  other  strata; 
and  if  we  are  to  regard  these  varieties  as  due  to  physical  causes,  the  na- 
ture of  the  sediments,  etc.,  then  there  is  reason  to  believe  that  in  other 
instances  the  same  physical  influences  have  produced  changes  which  are 
recognized  without  hesitation  as  of  specific  value.  The  Atrypa  reticularii 
in  its  various  phases,  occurs  in  the  Corniferous  limestone,  the  Hamilton 
and  Chemung  groups.  The  Atrypa  $pino9a  (Hall),  or  Atrypa  a$pera 
(Schlotheim),  is  recognised  as  a  very  distinct  and  well-marked  species, 
occurring  in  the  Corniferous  limestone,  Hamilton  and  Chemung  groups. 
In  the  Hamilton  group  it  is  more  abundant  and  better  preserv^  than 
in  any  other  formation ;  and  occurring  in  the  same  beds  with  A.  nUc' 
ularit,  it  never  approaches  that  one  in  character ;  there  is  no  difficulty 
in  distinguishing  the  one  from  the  other ;  and  the  same  is  true  of  these 
forms  in  the  Chemung  group.  It  is  also  observed  that  the  same  dis- 
tinction between  these  species  exists  in  Illinois  and  Iowa.  The  Atrypa 
ky^triz  of  the  Chemung  group  is  likewise  regarded  as  a  distinct  species, 
though  possessing  many  features  of  an  extravagant  A.  ipinota,  A  spedes 
of  Atrypa,  closely  resembling  the  Atrypa  marginalii  of  Dalman,  occurs 
in  the  Corniferous  limestone.  This  species,  Atrypa  pmidomargiMdUy 
is  of  rare  occurence  in  the  rocks  of  New  York. 
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A  single  0<Blo«pira  occun  in  the  Coroiferous  limefttone,  which,  bo  far 
9A  known,  potsefises  no  characters  differing  from  CcBleospira  eoneava  of 
the  Lower  Helderherg  group. 

Under  the  Family  Rhynchonellidas,  the  species  usually  referred  to  the 
genus  Bhynchonella  are  shown  to  differ  from  recent  species  referred  to 
uat  genus ;  while  at  the  same  time  the  internal  structure  and  appendages 
of  the  typical  species  of  the  genus  (B,  loxia)  remain  unknown  or  unil- 
lustrated.  Under  these  circumstances,  the  name  Stenocisma,  proposed 
hy  Mr.  Conrad  in  1841,  is  revived,  and  applied  to  most  of  the  rhyncho- 
nelloid  forms  of  the  rocks  under  consideration.  Since,  however,  Rhyn- 
ehonella  has  come  to  be  so  well  known,  and  many  of  the  species  have 
been  described  under  the  generic  designation,  the  name  is  still  retained. 
The  species  of  the  Corniferous  limestone  are,  Bhynchonella  (StenocumaS 
Teikys,  Billingsi  (in  place  of  R,  ihalia  of  Billings,  name  preoccupied) 
Carolina  (n.  s.),  Boyana  (n.  s.)  ;  of  the  Hamilton  group,  R.  {Steno- 
dema)  Hors/ordi^  Sappho^  congrepata,  prolifica  (n.  s.),  dotie  (n.  s.),  car- 
tea  (n.  s.) ;  of  the  Chemung  group,  the  following  species  are  described : 
Bhynchonella  {Stenocinna)  eximia,  Stephani  (n.  s.),  duplicator  contractor 
orbicularii^  Sappho  var. 

The  genus  Leiorhynchus  is  retained  for  such  forms  as  L.  limitaris  and 
L.  quaaricottata  which  present,  among  other  distinguishing  features,  a 
division  or  bifurcation  of  the  plications  on  the  mesial  fold  and  sinus.  The 
species  recognized  as  belonging  to  this  ffenus  are  L.  limitarie^  L.  myna 
(n.  B.),  Z.  quadricMtata^  L,  multicostOy  £.  iris  (n.  s.),  L.  KeUoggi  (n.  s.), 
jL,  9inuatuB  (n.  s.),  L.  mesacottalie^  L.  globuliformie^  L.  dubius  (n.  s.). 

Under  the  genus  Leptocoelia,  the  X.  acutiplicata  is  the  only  species 
recoffnized. 

The  genus  Camarophoria  has  been  observed  in  a  single  smooth  spedes, 
the  (7.  eucharis,  from  the  Upper  Helderherg  limestones. 

Some  of  the  pentameroid  forms,  heretofore  referred  to  the  genus  Pen* 
tamerus,  are  placed  under  new  genera,  on  account  of  certain  pebuliarities 
of  their  internal  structure. 

Pentamerella  includes  P.  orato  (^Pentomerut  aratttt),  P.  pajnlknen- 
eis  (izzPerUamerus  papilionensie),  P,  tnieula  (n.  s.),  P.  ohsolescene  (n.  a.), 
and  P.dubia  (=Spirifer  dubius  Hall,  Thirteenth  Report  on  the  Sute Cab- 
inet) ;  Gypidula  includes  G.  ocddentalis  (piPentamerus  ocddentalie  GUI, 
Geol.  Report  of  Iowa),  and  G,  Icevitueula  (n.  s.) ;  Amphigenia  is  pro- 
posed to  include  the  original  Pentamerus  elongatut  of  Vanuzem,  which 
possesses  characters  unlike  any  other  genus  of  the  pentameroid  family ; 
the  A,  elongata^  and  a  variety  undulata.  The  species  formerly  described 
as  aubtrigonolis  appears  to  be  only  a  variety  of  the  A.  slangata,  Bena- 
selseria  is  recognized  with  doubt,  and  a  single  species,  B.  f  Johanni,  k 
noticed  from  the  rocks  of  the  age  of  the  Upper  Helderherg  group  in 
Iowa.  The  genus  Terebratula  is  recognized  in  the  following  species: 
T.  Lens,  T,  Sullivanti  (n.  s.),  T,  fiarmonia  (n.  s.),  T,  Banningeri,  T, 
Mia  (n.  s.),  T,  jucunda  (n.  s.),  T,  navicella  (n.  s.),  T.  simulator  (n.  a.). 

The  genus  Cryptonella  includes  Crypionslla  rectirostra,  C,  plcfgiirostra^ 
C,  Ifhis  (n.  s.),  (7.  Lincklceni^  and  a  doubtful  form,  Cryptonella  (Terebrat- 
hIo)  eudora,  from  the  Chemung  group ;  and  Centronella,  the  C,  glans- 
fageoy  C,  alveata,  C.  imprssso  and  C  glaucia  (n.  s.). 
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A  further  stndy  of  the  'genus  Troptdoleptus  has  revealed  certain  fea- 
tures  of  internal  structure,  which  seem  to  allj  it  with  the  TerehratuHdae. 
The  T*  earinatus  is  the  typical  species  of  the  genus.  A  western  form 
has  heen  descrihed  under  4^e  name  T.  ceeideni. 

The  relations  of  the  genus  Vitulina  are  not  fully  established.  The 
shell-stmcture  is  punctate,  with  a  papillose  sur&ce,  a  high  area  on  the 
▼entral  vaWe,  with  a  large  triangular  fissure.  The  genus  embraces  a 
single  species,  the  Vitulina  pustuloses. 

The  volume  contains  critical  remarks  on  many  of  the  various  genera, 
citations  from  some  of  which,  Professor  Hall  gives  in  the  Notice  of  the 
volume. 

The  labors  of  Professor  Hall  are  contributing  very  largely  to  the  pro- 
gress of  American  and  general  Gkoloffy  and  Paleontology,  and  it  is  to  be 
hoped  that  his  engravers  will  do  their  work  as  rapidly  as  is  consistent 
with  its  accuracy  and  beauty,  that  the  world  may  speedily  reap  the  full 
benefit  of  his  extended  researches. 

2.  On  the  Paleontology  of  Victoria,  South  Australia;  by  Frederick 
McCoy. — The  author,  after  treating  of  the  distribution  and  characteris- 
tics of  the  Post-tertiary,  Tertiary,  Cretaceous,  and  Triassio  of  Victoria, 
and  pronouncing  the  Australian  coal  beds  Mesozoic,  makes  the  following 
observations  on  the  Paleozoic  formations  of  the  country. 

Carboniferous.-^The  sandstones  of  the  Avon  in  Gippsland  are  the 
only  traces  of  this  formation  that  I  can  recognize  in  Victoria,  and  the 
only  fossil  I  have  seen  from  it  is  the  Lepidodendron,  referred  to  above, 
identical  with  that  recognized  by  me  many  years  ago  from  New  South 
Wales,  and  which  I  have  lately  seen  also  from  Queensland. 

Devonian. — It  is  with  great  pleasure  I  announce  the  fact  of  my  hav- 
ing been  able  satisfactorily  to  determine  the  existence  of  this  formation 
also  in  Australia,  the  limestone  of  Buchan  in  Gippsland  containing  char- 
acteristic corals,  Placodermatus  fish,  and  abundance  of  the  Spirifera 
Icsmeostata,  perfectly  identical  with  specimens  from  the  European  Devo- 
nian limestones  of  the  Eiset. 

Upper  Silurian, — I  have  been  able  to  recognise  the  Mayhill  sand- 
atones  and  the  Wenlock  rocks  with  certainty  in  many  localities  in  Vic>> 
toria.  At  Broadhnrst  Creek,  for  instance,  the  beds  are  filled  with  num- 
bers of  the  Fhacops  ( Odontochilas)  Umgicaudatus  exactly  as  the  corres- 
ponding English  beds  of  Cheny  Lonffville  are  in  Shropshire ;  and  here, 
as  in  every  part  of  the  northern  hemisphere,  the  Spirigera  reticulata  is 
the  commonest  Brachiopod,  and  many  others  identical  with  species  of 
England,  Bohemia,  and  North  America  occur  with  it. 

The  Ludlow  rocks  are  indicated  by  the  Ortkoeeras  hullatum,  and  a 
series  of  starfish  closely  representing  those  of  the  English  Ludlow  beds, 
together  with  a  beautiful  new  Momalonotus  {ff.  Harrisoni  M'Coy), 
which  I  have  named  after  the  discoverer,  as  well  as  the  Graptolites  Lu- 
densis.  The  Hendthyris  diodonta  Dal.  is  as  abundant  in  the  Mayhill 
sandstone  of  Victoria  as  in  the  corresponding  English  beds  at  Malvern, 
and  the  same  appearance  of  oblong  smooth  Pentamerus  (P,  Australis 
DtTCoy)  mark  this  sandy  base  of  the  Upper  Silurian  in  Victoria  as  in 
England  and  Wales,  and  North  America. 

Cambrian  of  Sedgtsiek,  I^ower  Silurian  of  Murchison. — ^It  is  to  this 
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period  that  I  have  been  able  without  hesitation  to  refer  the  whole  of  the 
slates  containing  gold-quartz  Teins  or  reeh  in  Victoria,  and  all  the  elates 
containing  these  gold-bearing  veins  are  identical  in  age  and  character 
with  those  of  Norih  Wales,  in  which  the  Romans  worked  the  gold  mines 
of  Gogo  Fan. 

Not  only  are  the  majority  of  the  fossil  GrapioliUi  fonnd  in  the  Welsh 
Llandeilo  Flag,  and  of  the  corresponding  Cumberland  and  Scotch  slates, 
also  found  in  those  beds  in  Victoria,  but  we  have  in  these  formations  the 
most  extraordinary  proof  of  the  unexpected  fact  which  I  announced  on 
a  former  occasion,  that  there  was  in  the  Cambrian  or  Lower  Silurian  pe- 
riod a  nearly  complete  specific  uniformity  of  the  marine  fauna,  not  only 
over  the  whole  northern  hemisphere,  but  across  the  tropics,  extending  to 
this  remote  temperate  latitude  of  the  southern  hemisphere; 

In  the  slates  of  the  goldfields  the  principal  fossils  are  Graptoliie$^  and, 
what  is  very  extraordinary,  I  have  here  identified  specifically  nearly  the 
whole  of  the  series  of  remarkable  compound  Graptolites  first  made 
known  from  the  similar  slates  of  Canada  by  the  researches  of  Profeasor 
Hall,  Many  of  the  species  have  not  yet  been  recognised  in  any  but  the 
Canadian  localities  in  the  northern  hemisphere,  and  to  find  nearly  the 
whole  series  here  is  most  interesting,  as  their  powers  of  locomotion  could 
only  be  exercised  in  the  bhort  ovarian  and  free  stage,  so  that,  except  on 
the  supposition  of  a  uniform  marine  fauna  at  this  eariiest  zoological  pe- 
riod or  the  earth's  history,  we  could  scarcely  account  for  this  width  of 
distribution,  and  still  less  so  of  the  littoral  or  shallow-water  moUusoa 
which  accompany  them  in  other  beds.  The  Diplograpnu  mueranatus 
Hall,  so  common  in  the  Utica  slates  of  New  York,  I  find  in  equal 
abundance  here  in  the  slates  of  Bendigo  or  Sandhurst,  and  with  it  abun- 
dance of  the  D.  quadrangularis  M'Coy,  completely  identical  with  those 
I  described  many  years  ago  from  the  slates  of  Dumfriesshire.  The 
Diplograptus  pristu  (His.  sp.),  also  occurs  in  these  same  slates,  mixed 
with  the  others,  as  in  Sweden,  Bohemia,  and  Scotland,  but  in  certaiB 
different  sandy  beds  it  covers  the  whole  of  the  planes  of  deposition  in 
millions,  to  the  exclusion  of  everything  else,  exactly  as  it  does  in  certain 
beds  of  the  English  Caradoc  sandstone  near  Church  Stretton.  In  some 
localities  these  are  replaced  by  great  numbers  of  the  Bohemian  DipUh 
ffrapius  paltneus  Barrande,  on  the  upper  end  of  many  specimens  of 
which  I  find  a  large  smooth  pear-shaped  or  heart-shaped  appendage,  which 
I  believe  to  be  an  ovarian  vesicle.  I  should  remark  that  I  have  observed 
exactly  the  same  appendage  (bearing  out,  I  think,  the  idea  which  I  have 
supported  formerly  on  other  grounds,*  of  the  affinity  of  (he  Orc^loUiee 
with  the  HydroidcL)  in  specimens  of  this  species  from  the  slates  of  the 
typical  locality  in  Bohemia,  when  carrying  out  the  direct  careful  compari- 
sons of  specimens  of  species,  which  I  state  to  be  identical  in  Victoria  and 
other  countries ;  so  the  frequent  observation  of  this  apparent  ovicell  in  the 
Victorian  specimens  does  not  at  all  affect  the  identity  of  this  species  with 
that  of  the  basin  of  Bohemia,  of  which  there  can  be  no  doubt  The 
2>.  ramonii  Hall  is  also  in  our  slates  identical  with  thoee  of  the  Utka 
sUte  of  New  York.  Of  the  group  of  compound  Canadian  Oraptoliteej 
the  commonest  in  the  Victorian  goldfield  slates  of  many  localities  ia  the 

•  Britiih  Pal»o£oic  Rocks  and  Fosuls. 
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DidymograpeuB  cadueeue  Salt,  first  described  from  the  Quebec  slates. 
In  many  localities  the  specimeDs  of  this  species  are  as  small  as  the  first 
described  Canadian  ones,  but  in  others  they  acquire  a  greatly  increased 
siae,  occasionally  twice  the  length  and  nearly  three  times  the  width,  and 
the  angle  of  divarication  of  the  two  branches  varies  from  5^  to  70^. 

This  is  usually  accompanied  by  the  D.  serratulus  Hall,  identical 
with  those  of  New  York  slates,  and  generally  also  by  the  very  large 
Canadian  D.  bryanoides  Hall,  which  it  is  possible  may  be  hereafter  found 
to  be  the  perfect  development  of  my  G.  latu$.  The  D.  nitidus  Hall 
is  more  rare,  but  perfectly  identical  with  the  Canadian  types.  The 
Oraptolitei  yracilis  Hall,  identical  with  the  New  York  and  Canadian 
species,  is  one  of  the  rare  compound  forms.  The  curious  radiating  com« 
pound  forms,  which  created  so  much  astonishment  when  published  first 
by  Professor  Hall  in  his  Decades  of  the  paleontology  of  this  part  of  Sir 
H.  Logan's  geological  survey  of  Canada,  I  find  in  just  as  great  abun- 
dance m  the  slates  of  the  same  age  in  Victoria.  3.  octobrachiatuSj  JD. 
qtMdribrachiatus^  and  2).  Logani  Hall,  are,  especially  the  latter,  not 
uncommon  in  many  of  the  goldfield  localities.  The  curious  Canadian 
quadrifid  graptolite,  named  PhyUograpiw  Typue  by  Hall,  is  one  of  our 
most  abundant  Australian  Graptolites;  but,  although  sometimes  upwards 
of  an  inch  in  length,  small  sp^imens,  I  find,  on  comparison  with  Swed- 
ish specimens  of  the  G.  Folium  of  Hisinger,  are  perfectly  identical  there-* 
with ;  and  further,  on  carefully  comparing  Bohemian  specimens  of  the 
(7.  ovatttt  of  Barrande  with  the  Swedish  G.  folium^  I  hsLre  no  doubt 
they  belong  to  one  variable  species,  and  are  identical  with  the  smaller 
examples  of  the  Australian  and  Canadian  species;  and  further,  that  the 
European  specimens  are  truly  quadrifoliate,  like  Hall's  Phyllograptw ; 
and  in  this  way  the  difference  in  the  different  descriptions,  as  to  the 
width  of  the  midrib,  becomes  intelligible. 

As  a  general  rule,  the  ffraptolite  slates  in  every  part  of  the  world  con*" 
tain  no  other  foesils.  I  many  years  ago  discovered  in  Wales,  near 
Bttilth,  the  only  shell  I  ever  heard  of  in  graptolite  slates  (the  Siphoiuh 
treta  micula  M'Coy),  and  I  was  greatly  surprised  to  recognize  it  also  in 
Victoria,  in  the  Deep  Creek  section.  The  crustacean  genus  Hymeno- 
earU  is  represented  by  a  new  species,  E.  Salteri  M'Coy,  found  in  most 
of  the  graptolite  slate  localities. 

In  a  different  set  of  sandy,  marly,  and  mud-stone  beds — as  at  Woori 
Yallock,  Yarra — we  find  an  extensive  series  of  the  senera  and  many  of 
the  species  of  corals,  trilobites,  and  roollusca  of  Uie  "Bala  beds"  of 
North  Wales;  species  of  FavonUs*  Fakeopora^  Calymene,  Fkacops^ 
Beyrkhia^  Strophomena^  Leptagonia  depretsoj  Spirigera  retieularis,  Or- 
this  eUgantulUf  the  characteristic  little  genus  CuculUlla,  Murchisonia^ 
Comularia,  &c. ;  and  some  species  new,  and  some  identical  with  British 
ones,  forming  a  group  so  completely  reproducing  the  well  known  Bala 
beds  as  to  afford  a  second  case  in  support  of  the  view  of  the  general  spe- 
cific identity  of  the  marine  fauna  over  both  hemispheres  of  the  whole 
world  in  the  earliest  paleozoic  times. 

*  It  is  worthy  of  remark,  that  as  on  the  ooDtinent  of  Europe  the  Devonian  gencw 
PUufodietpm  luu  now  been  found  in  Silurian  strata,  so  in  thoeo  beds  in  Victoria 
I  find  a  new  species  (P.  m^gtutama,  M'Coy),  with  cells  half  an  inch  in  diameter. 
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It  is  curious  that  I  hare  not  jat  seen  any  trace  of  tlie  genua  Trvfrn- 
eUus  in  Australian  beds,  nor  Ampyx,  while  all  the  above-mentioned 
genera  of  Trilobites,  with  Aeidcupis,  Chirurut,  dec,  are  well  marked. 

I  can  scarcely  close  this  part  of  the  subject  without  drawing  attention 
to  the  curious  confirmation  offered  in  Victorian  geology  of  ue  view  of 
Professor  Sedgwick  and  myself,  that  there  was  a  real  systematic  line  of 
division  between  the  Upper  Silurian  and  the  Cambrian  and  Lower  Silurian, 
at  the  base  of  the  Mayhill  sandstone,  and  over  the  Garadoc  sandstone — 
the  Mayhill  sandstone  which  we  first  defined  and  demonstrated  to  have 
Upper  Silurian  fossils  only,  and  the  true  Caradoc  sandstone  full  exdosively 
of  Lower  Silurian  or  Cambrian  types ;  the  previous  confusion  of  these  two 
sandstones,  from  the  mingling  erroneously  of  the  fossils  in  collections, 
having  given  Sir  Roderick  Murchison  the  erroneous  impression  that  hit 
Upper  and  Lower  Silurian  groups  of  fossils  (the  distinctness  of  which  he 
himself  was  the  first  to  point  out)  were  mixed  together  in  the  Caradoc 
sandstone,  and  that  consequently  the  Bala  beds,  identical  in  fossils  with 
those  of  the  Caradoc  beds  (although  formerly  recognized  by  him  as  the 
type  of  the  Cambrian  system),  could  not  be  separated  paleontologically 
from  the  Upper  Silurian  group.  The  Mayhill  sandstone  was  one  0(  the 
first  formations  I  recognized  on  landing  near  Melbourne,  with  the  usual 
Upper  Silurian  fossils ;  and  it  is  now  found  here,  as  in  Wales,  to  be 
slightly  unconformable  to  the  Cambrian  or  Lower  Silurian,  forming  the 
obvious  base  of  the  former,  and  totally  distinct  in  fossils  from  the  latter, 

8.  Note  by  F,  B.  Meek  to  his  Review  of  Prof,  0einitz  in  regard  to 
Nebraska  fossils,  (See  p.  170). — Since  writing  the  remarks  on  tlie  Ne- 
braska fossils  investigated  by  Prof.  Geinitz,  an  extensive  collection  of 
specimens  obtained  at  Nebraska  City  by  Dr.  Hayden  and  myself^  duriaff 
tne  progress  of  the  geological  survey  of  that  state  (now  under  his  cfaargi^ 
and  placed  in  my  hands  for  investigation,  enables  me  to  give  the  following 
additional  information. 

On  page  182,  I  expressed  the  opinion,  from  the  examination  of  some 
rather  imperfect  specimens  shown  to  me  by  Dr.  White  from  Iowa,  Ifast 
the  species  referred  by  Prof.  Geinitz  to  the  so-called  Avieula  pmnafofrmis^ 
is  not  only  specifically  distinct  from  that  shell,  but  that  it  probably 
belonged  to  the  distinct  genus  Pinna,  A  careful  examination  of  a  %n» 
series  of  much  better  specimens  from  Nebraska  City  confirms  my  fint 
conclusion  in  regard  to  its  being  a  distinct  species,  and  at  the  same  time 
leads  to  the  conclusion  that  it  is  an  Avievdopinna^  since  its  beaks  are 
slightly  removed  from  the  extreme  point  of  the  shell,  so  as  to  leare  a 
very  small  lobe  in  front,  best  seen  in  internal  easts.  It  differs,  howerer, 
specifically  from  the  European  A.  pinniformis^  not  only  in  never  attain- 
ing one-fourth  as  large  a  size,  in  its  more  uniform  outline,  and  its  muck 
more  nearly  terminal  beaks,  but  in  being  without  any  traces  of  radiating 
stiise,  while  its  concentric  markings  differ  in  being  strong,  regularly  dis- 
posed, rather  distantly  separated  and  abruptly  elevated  lines  or  lameHae, 
unconnected  with  concentric  wrinkles  on  any  part  of  the  valves ;  instead 
of  fine  crowded  striae,  gathered  into  wrinkles  on  the  ventral  region.  It  is 
also  provided  on  the  upper  half,  with  two  or  three  larg^  very  obecars 
radiating  folds  not  seen  on  A,  pinniformis,  while  its  posterior  mama 
also  differs  in  being  slightly  sinuous  just  under  the  extremity  of  Uie 
binge. 
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For  this  speci«8  I  would  propose  the  name  Aviculopinna  Americana, 
As  might  be  expected,  the  very  thin  substanoe  of  this  shell  is  seen  under 
the  microscope  to  have  a  prismatic  structure,  like  that  of  other  types  of 
the  Aviculiaa, 

I  avail  myself  of  this  opportunity  to  correct  a  few  typographical  errors 
that  occur  in  my  remarks  on  the  Nebraska  fossils  in  this  number  of  the 
Journal. 

Page  1?3,  fifth  line  from  top,  for  '*  respecting "  read  representing. 
Page  177,  seventeenth  line  from  top,  for  ^thus  far  "  read  this  far.  Page 
180,  twenty-second  line  from  bottom,  for  *^they  are,''  read  it  is.  Page 
184,  sixth  line  from  top,  strike  out  the  f  after  Rhynchxnulla, 

4.  Note  on  the  Corundophilite  of  Chester,  Mass, — In  a  note  on  page 
258  the  writer  has  alluded  to  observations  on  the  optical  characters  of 
the  Chester  chlorite  made  by  Mr.  Descloizeaux.  Mr.  Descloizeaux  com- 
municated his  results  to  the  writer  in  a  letter  dated  Paris,  Jan.  29, 1866, 
or  a  year  and  a  half  since.    They  are  as  follows. 

Corundophilite  is  a  dinochlore,  in  macled  plates  or  crystals.  The 
divergence  of  the  axes  is  very  variable,  they  being  sometimes  united,  and 
at  others  widelv  separated.  The  bisectrix  is  positive,  and  distinctly  in- 
clined to  the  plane  of  cleavage  or  the  surface  of  the  plates.  In  one  good 
plate  I  found  2E  (or  angle  of  divergence  observed  in  the  air)  =65°  for 
white  light  at  22^  C.  On  heating  to  200^  C,  the  angle  was  increased 
from  3  to  4  degrees,  a  characteristic  distinguishing  dinochlore  from  pen- 
nine,  which  is  always  insensible  to  heat  The  dispersion  of  the  optical 
axes  is  quite  distinct  and  ^<v.  The  hyperbolas  are  bordered  by  red  in- 
teriorly and  green  exteriorly. 

6.  Note  on  the  optical  characters  of  different  micaceous  minerals  called 
Margarita;  by  Mr.  DjbsCloizkauz.  (From  a  letter  to  J.  D.  Dana,  dated 
Paris,  August  15,  1867). — (1.)  In  1847  I  received  from  the  vicinity  of 
Sterzing,  a  foliated  mineral  having  the  plates  a  little  concave,  of  white 
color  and  pearly  luster,  and  well  named  perl-glimmer,  which  has  the  op- 
tical  axes  distinctly  united. 

(2.)  The  small  specimen  sent  me  recently  by  Mr.  Dana  as  the  original 
znarffarite  is  identical  with  one  which  had  been  sent  me  after  1848  ;  it  is 
in  white  laminse  mixed  with  some  green  dinochlore,  and  was  regarded 
at  that  time  as  chloritoid.  The  laminse  are  very  much  macled,  and  the 
divergence  of  the  optical  axes  is  accordingly  very  variable.  I  have  found 
for  the  red  ray,  at  20""  C.  with 

my  specimen  2£=:126^  24' ;  in  another  plate,  z=117°  d(y. 

Mr.  Dana's  specimen    2£=109''d2';    **        ''        *'  128'' S8^ 

The  dispersion  is  very  feeble,  and  it  is  rendered  quite  indeterminable  by 
the  numerous  interlacings  of  the  lamins.  The  plane  of  the  optical  axes 
appears  to  be  paralld  to  the  longer  diagonal.  [This  is  the  margarite  of 
p.  259.] 

The  dinochlore  mixed  with  the  margarite  is  macled,  with  distinct  dis- 
persion (9<v),  and  with  strong  double  refraction.    A  plate  gave  me 
2E=60'  48'  for  the  ydlow  ray. 

(3.)  In  1863  I  received  from  Kammelsberg,  under  the  name  of  Baryt- 
glimmer  [the  (Ellacherite  of  p.  256]  a  so-called  margarite  from  Pfitsch, 
which  is  white  and  pearly,  and  has  been  analyzed  oy  (Ellacher.    The 
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i>1aieA  are  very  transparent,  the  double  refraction  strong,  the  dispernoii 
eeble  with  ^^v,  and  orientation  of  the  optical  axes  uncertain  because  of 
the  irregular  oontonr  of  the  laminae.    I  have  found,  at  20^  C. 

2E=70^  21'  for  the  red  ray ;  2E=78**  46'  for  the  blue, 
angles  which  correspond  with  those  of  ordinary  potash  mica. 

6.  Eozoon  Canadense  in  Finland, — Prof.  Pusirevski  reports  the  occur- 
rence of  the  Eoasoon  Canadense  in  limestone  at  Hopunwara  in  Finland. 
A  lower  and  upper  system  of  schistose  metamorphic  rocks  have  been  dis- 
tinguished. In  the  lower  division  of  the  upper  system,  at  Pusunssari 
and  Hopunwara  near  Pitk&randa  occurs  a  limestone  with  serpentine,  and 
the  serpentine  affords  small  nodules  consisting  of  parallel  layers  which 
have  the  structure  of  the  Eozoon.  The  facts  are  stated  to  prove  that  a 
large  part  of  the  rocks  of  Finland  are  Laurentian,  and  that  the  upper 
and  lower  systems  probably  correspond  to  the  upper  and  lower  groups  of 
Canada. — Bull.  Acad.  St,  Petersbourff^  x,  161. 

1.  Geological  Observations  in  Colorado,  (Colorado  Transcript,  July 
24,  1867.) — ^The  late  railroad  surveys  on  Dry  and  Boulder  creeks,  St 
Vrain,  Big  Thompson  and  Cache-a-la-Poudre  rivers,  and  on  the  South 
Platte,  under  Capt.  E.  L.  Berthoud,  have  shown  that  the  Cretaceous 
strata  on  the  east  slope  of  the  Rocky  Mountains,  extend  eastward  from 
the  mountains  at  least  four  hundred  and  seventy-five  miles ;  that  in  the 
upper  beds,  extending  some  seventy-five  miles  from  the  Rocky  Mountains, 
eoal  of  good  quality  can  be  found  in  large  fields,  which  near  the  mountains 
in  Jefferson  county  are  covered  on  its  west  border  by  almost  horizontal  Ter- 
tiary beds,  and  through  which  extensive  outcrops  of  Cretaceous  coal  occur, 

j8.  Geological  Survey  of  Nebraska, — By  appointment  from  the  Gene- 
ral Government,  the  geological  survey  of  Nebraska  has  just  been  com- 
menced under  the  direction  of  Professor  F.  V.  Hayden.  Dr.  Hayden  is 
in  his  old  familiar  field,  where  he  has  explored  in  former  years  with  great 
success,  and  we  may  expect  very  valuable  results  from  his  investi^tions. 
The  experienced  paleontologist,  Mr.  F.  B.  Meek,  is  associated  with  him 
in  the  work.  The  territory  of  Nebraska  lies  directly  west  of  the  state 
of  low^  the  survey  of  which  state  is  going  rapidly  forward  under  Dr. 
C.  A.  White,  its  able  state  geologist;  and  this  again  directly  west  of  IIH- 
oois,  whose  geoiogical  survey  under  Dr.  VVorthen  has  already  made  great 
progress,  as  shown  in  the  admirable  volumes  recently  published.  The 
Reports  of  these  regions  when  completed,  will  extend  our  knowledge  of 
the  geology  of  the  continent  on  this  side  of  the  Rooky  Mountains  to  104^ 
W^  It  is  to  be  regretted,  however,  that  the  great  and  rich  states  of  Ohio 
ftud  Indiana  yet  remain  but  very  imperfectly  explored. 

III.  BOTANY. 

1.  Manual  of  the  Botany  of  the  Northern  United  States^  including 
the  district  East  of  the  Mississij^  and  North  of  North  Carolina  and 
Tennessee^  arranged  according  to  the  natural  system;  by  Asa  Grat, 
Fisher  Professor  of  Natural  History  in  Harvard  University.  Fifth  edition, 
with  twenty  plates  illustrating  the  Sedges,  Grasses,  Ferns,  etc.  New 
¥ork:  Ivison,  Py&ney,  Blakeman  A  Co.  Chicago;  S.  G.  Griggs  &s  Co. 
1367,  8vo,  pp.  701. — The  former  editions  of  this  Manual  have  been  dnly 
noticed  in  this  Jx>urnal.  The  first  edition  was  published  in  1848,  and 
was  at  x>nce  accepted  as  the  standard  Flora  of  the  region  it  embraced. 
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Tke  work  was  entirelj  rowritien  for  tho  edition  of  1856,  and  was  revised 
upoo  the  stereotype  plates,  some  pages  also  being  added,  for  the  third 
edition  (1S62),  and  for  the  fourth  (1863).  The  fifth  edition  has  been 
nostly  rewritten,  several  month's  labor  having  been  expended  upon  it 

The  Garden  Botany  is  excluded  from  this  edition,  but  will  be  inoor> 
porated  into  a  separate,  more  elementary  work  entitled  Fields  Forest^  and 
Gatdm  Botany.  The  MouiB  and  Livenvorts^  also,  whioh  were  contribu* 
ted  to  the  previous  editions  by  Mr.  SuUivant,  are  now  omitted,  but  the 
hope  is  expressed  that  these  orders,  together  with  the  Liehenes,  by  Prot 
Tttckerman,  and  perhaps  the  remaining  orders  of  Cellular  Cryptogamia, 
May  before  very  long  h^  published  in  a  supplementary  volume. 

To  the  fourteen  plates  at  the  end  of  the  volume,  illustrating  the  genera 
of  Grasses  and  Ferns,  are  now  added  six  new  ones,  from  original  draw- 
ings by  Sprague,  to  show  the  structure  of  the  genera  of  Cyperaoeas.  By 
the  help  of  these  accurately  drawn  figures  the  student  will  be  able  to 
identify  easily  the  genus  of  any  native  or  introduced  plant  belonging  to 
these  somewhat  difficult  orders. 

While  the  general  plan  of  the  work  is  otherwise  unchanged,  a  com- 
parison of  this  volume  with  its  predecessor  shows  that  the  learned  an- 
ther has  taken  new  views  of  several  natural  orders,  and  that  the  generic 
and  specific  descriptions  generally  have  been  studied  anew,  ana  most 
fiiitbfnlly  compared  with  the  plants  as  they  exist  in  nature. 

Among  the  changes  in  the  natural  orders  to  be  particularly  noticed  is 
the  uniting  of  Nelwmbonea  and  Cabombaeem  with  J^ymphmaeem.  This 
had  already  been  done  by  Bentham  &  Hooker,  and  indeed  we  find  iTf- 
lumbonecB  made  a  tribe  of  Nymphceaeem  in  DeCandolle's  Systema  Vege- 
tahUium.  But  why  not  keep  the  name  Nelumbo  as  originally  written  by 
Adanson  in  1763,  and  adopted  by  Q»rtner  in  1*788,  a  year  before  it  was 
changed  to  Jfelumbium  by  Jussieu  ?   It  would  then  accord  with  Negundo. 

Another  noticeable  change  is  the  restoration  of  Tropaolumj  Impatitm 
and  Oxalis  to  Geraniaeem^  in  which  order  they  were  placed  as  "'  Genera 
Otraniie  affima^  by  its  founder  Jussieu.  In  the  same  order  Dr.  Oray  has 
placed  Flarkea  also,  in  the  whole  arrangement  following  pretty  closely 
the  views  of  Bentham  di  Hooker.  The  same  authors  had  already  inclu- 
ded Ribee  as  well  as  Pamaseia  in  Sax^agaeem.  The  clustered  stamin- 
odia  of  Pam€eeia  are  perhaps  peculiar  to  the  genus,  but  there  are  single 
staminodia  or  glands  alternate  with  the  stamens  of  Franeoa  and  TetiUa^ 
and  the  multifid  lobes  of  the  disk  in  Brexia  is  perhaps  somewhat  similar. 
Nor  does  Bibee  alone  produce  berries,  for  they  occur  in  several  genera  of 
jEeeaUoniea. 

Holoragem  is  separated  from  Onagracem^  the  points  of  difiference  beinff 
numerous  and  well  marked.  Loganioiceai  is  recognized  as  a  natunu 
order  and  is  placed  next  after  Gentianaeem,  LUiaeeat  is  much  extended, 
TrillidecB  and  Melanihiem  being  regarded  as  tribes,  the  genera  Prosartet 
and  Streptopui  placed  in  Aeparaginem^  and  Nartheeium  in  LUiea.  Sonse 
such  consolidation  of  orders  in  the  lilial  alliance  has  seemed  inevitable 
ever  since  it  was  shown  by  Dr.  A.  W.  Chapman  that  the  anthers  of 
ZUium  itself  are  extrorse  in  the  bud. 

The  alterations  in  generic  nomenclature  and  the  uniting  or  dividing  of 
genera  are  not  very  numerous,  and  every  such  change  was  apparently 
^denumded  by  the  progress  of  botanical  science* 
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Atragem  it  reunited  with  Clematis^  and  PuUaiiUa  with  Aiumom. 
lodanthuB  and  Turritis  go  into  Arabis^  and  Arenaria  now  includes  AU 
9ine^  Makringia  and  Ammadenia  {Hankmyay  Sanguisorha  is  referred 
to  Foterium,  the  characters  of  JUnsers  perfeetj  stamens  fewj  carpel  singU^ 
mnd  seeds  mostly  smooth  not  being  constant,  and  the  habit  being  the 
same  in  both.  The  restoration  of  the  Linnsean  genus  Houstotda  is  moil 
welcome,  and  we  may  now  call  the  little  Bluets  bj  the  name  thej  bora 
when  we  first  knew  and  admired  this  pretty  flower.  The  Linnsean  name 
Muellia  replaces  the  later  one  of  Nees,  Dipteraeanthus ;  and  Stylisma 
is  referred  to  Bonamia,  the  characters  of  styles  somewhat  less  united  and 
stamens  less  exserted  not  justifying  the  separation  of  the  American  from 
the  Madagascar  species.  Bensoin  of  Nees  becomes  Lindtra  of  Thunberg, 
and  the  old  genus  Habenaria  is  restored  to  North  American  botany,  for 
Gymnadenia  and  Platanthera  both  yield  their  places  as  distinct  genera, 
Dr.  Gray  here  returning  to  the  view  which  he  proposed  in  this  Journal, 
in  1840. 

A  few  specific  names  are  altered,  especially  where  older  but  less  known 
names  have  been  recently  identified  with  well  known  species,  as  for 
instance  Ranunculus  multifidus  (Pursb,  1814,)  is  substituted  for  M, 
Purshii  (Richards,  1823),  or  where  an  American  plant  is  proved  to  be 
identical  with  an  older  European  species,  as  is  Viola  Muhlenbergii  with  F. 
canina.  Not  a  few  plants  which  were  utterly  unknown  when  the  fourth 
edition  of  the  Manual  was  published,  in  1864,  are  now  for  the  first  time 
made  known  to  science,  and  many  more  which  were  known  to  inhabit 
adjacent,  or  sometimes  distant  regions  have  been  recently  detected  within 
our  limits.  A  new  Polygala^  an  Aster^  a  Lobelia,  a  Pyrola^  two  Orchids 
and  two  species  of  Jsoetes  are  among  the  former,  and  the  latter  class  in- 
cludes a  SteUaria,  a  Parnassia,  another  Aster,  Calluna  vulgaris,  an 
Hex,  nearly  a  score  of  Carices,  and  several  Ferns.  In  1856  the  indigen* 
ous  Flowering  plants  and  Acrogens  known  to  inhabit  the  r^on  cov- 
ered by  this  Manual  amounted  to  2166,  which  number  has  now  been  in- 
ereased  by  the  seal  and  industry  of  North  American  botanists  to  2357, 
as  is  shown  by  a  hasty  count  of  the  distinct  and  truly  indigenous  species 
described  in  the  present  volume. 

The  various  Analytical  keys  have  been  prepared  anew,  and  evidently 
with  the  greatest  carefulness,  the  distinctions  being  based  upon  the  im- 
portant characters  of  the  plants,  rather  than  upon  their  trivial  peculiar- 
ities, so  that  to  a  student  who  has  thoroughly  studied  Physiological 
Botany,  as  taught  for  instance  in  Gray's  Lessons,  these  Analytical  keys 
will  not  only  open  an  easy  way  to  find  the  name  of  an  unknown  plant, 
but  will  also  reveal  much  of  the  true  relations  of  the  plant  to  the  whole 
y^;etable  Kingdom. 

fu  certain  oHers  and  genera  the  author  has  had  the  aid  of  collabora- 
tors who  have  devoted  special  attention  to  their  several  department*, 
among  whom  Dr.  Engelmann  takes  the  lead :  all  such  assistance  is  amply 
acknowledged  in  the  proper  place. 

As  to  thorough  scientific  arrangement,  correct  nomenclature,  and  ac- 
curacy and  clearness  of  the  definitions,  this  Flora  is  almost  or  quite 
unrivalled,  there  being  no  American,  and  few  European  works  of  the 
kind,  which  could  bear  comparison  with  it ;  and  it  will  be  well  for  the 
cause  of  American  learning  if  this  Flora,  suited  alike  to  the  needs  of 
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accomplished  botanists  and  unpraotic^  students,  shall  displace  works 
which  are  wholly  rejected  by  the  former,  and  are  used  by  the  latter  only 
to  their  own  injury  and  confusion.  d.  o.  b. 

IV.  ASTRONOMY. 

1.  Becent  Ohtervatiom  and  Remarks  of  Hcfirath  Schwabe  regarding 
Sun-epoU  and  other  Solar  Phenomena,  Communicated  by  W.  Da  la 
Rub,  B.  SrawART,  and  B.  Lokwt. — About  two  months  ago  Hofrath 
Schwabe  called  our  attention  to  certain  phenomena  on  the  surface  of  the 
Sun,  which  he  had  noticed  since  last  December,  and  which  he  recollected 
to  hare  occurred  before,  but  only  at  the  time  of  a  minimum  in  the  num- 
ber of  Sun-epots.  The  phenomena  are: — 1st  A  total  aheenee  o/faeuliB 
vrfaculoue  matter,  2ttd.  Aheenee  of  the  neually  observed  scars^  po"^ 
and  similar  appearaneee,  3rd.  An  eqttal  brightness  of  the  whole  surface^ 
the  limb  being  ae  luminous  ae  the  center. 

Hofrath  Schwabe  desired  us  to  go  over  his  observations,  which  are  at 
present  at  Kew  Observatory,  to  extract  similar  facts  formerly  noticed,  and 
to  inform  him  whether  some  of  these  phenomena  had  also  been  observed 
in  this  country. 

The  observations  were  carefully  scanned ;  and  it  was  noticed  that  the 
phenomena  occur  only  in  years  of  minimum  spot-frequency.  The  ex- 
tracts, which  we  append,  and  which  might  have  been  multiplied,  are 
quite  sufficient  to  snow  the  regularity  of  their  recurrence,  and  also  that 
the  year  1838  was  particularly  characterized  by  the  frequency  qf  obser- 
vations of  them. 

We  also  applied  to  the  Rev.  F.  Hewlett,  whose  well-known  exquisite 
delineations  of  Sun-spotB  and  &cul»  gave  us  the  best  promise  of  learning 
something  more  relating  to  delicate  changes  on  the  surface  of  the  Sun ; 
but  unfortunately  Mr.  Hewlett's  impaired  health  has  obliged  him  to  with- 
draw almost  wholly  from  his  usual  application  to  Sun  ob^rvations  during 
the  period  in  question.  He  however  states  in  his  answer,  that  '^  he  had 
certainly  noticed  how  uniformly  bright  the  Sun's  surface  has  been  of  late, 
in  connection  with  an  almost  total  absence  of  faculee." 

We  Chink  it  right  to  state  (without  expressing  our  own  opinion  in  the 
matter)  that  HofraUi  Schwabe  thinks  he  nas  noticed  a  connexion  between 
Sun-epots  and  meteoric  showers.  He  says  in  his  last  letter,  "The  mini- 
mum of  spot-frequency  coincides  remarkably  with  the  recurrence  of  mete- 
oric showers,  the  period  of  rotation  of  which,  viz.,  33*2  years,  agrees  with 
a  larger  period  of  the  sun-spotB.  In  1833  there  was  an  extreme  scarcity 
of  spots  (only  33  very  small  groups  being  observed^,  and  in  1866-67, 
after  33  years  the  phenomenon  repeats  itself.  From  toe  1st  January  until 
to-day,  June  8th,  I  have  only  observed  6  small  groups,  and  out  of  138 
days  of  observation,  there  were  100  without  spots.  In  the  year  1848, 
which  is  the  middle  of  the  33-2  years  period,  there  was  a  maximum  of 
spots.  If  the  33  years'  period  should  be  established  by  future  observar 
tions,  then  a  maximum  of  meteoric  showers  would  always  occur  after 
three  years  of  the  usual  Sun-spot  periods.  Whether  this  periodicity  ex- 
isted before,  I  cannot  deeide,  but  there  appears  to  have  been  a  minimum 
of  Sun-spots  in  1798*5,  and  a  maximum  in  1816*8." 

We  are  at  present  engaged  in  determining  a  curve  of  spot-frequency 
during  the  last  forty  years,  founded,  not  on  the  fiKin^  of  obeerved  groupe^ 
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but  on  the  area  of  ipotM  twfiee,  as  obaeired  by  HofniUi  Sdiwabtt;  and 
we  hope  that  by  this  means  the  periodicity  will  be  repieaentod  with 
greater  precision  than  before,  and  also  that  more  light  will  be  then  thrown 
on  the  whole  subject ;  bnt  in  the  meantime  we  would  call  the  attention 
of  all  observers  to  the  fust,  that  in  the  present  state  of  our  inquiries  into 
the  physical  nature  of  the  Sun  and  into  the  connexion  of  coamieal  phe- 
nomena, even  the  most  delicate  changes  obserred  deserre  great  attention^ 
and  that  nothing  should  be  overlook^  by  those  who  take  an  actire  inter- 
est in  this  problem. — Not,  Boy.  AHron,  Soe,^  zxvii,  280. 

9.  On  a  Metior  of  July  18I&,  1867  ;  by  Danxbl  Eibkwood,  (Ed- 
itorial correspondence  dated  Ganonsburg,  Pa.,  August  5th,  1867). — ^Mr. 
J.  E.  Larimore,  A.  B.,  has  furnished  me  the  following  account  of  a  meteor 
seen  by  himself,  at  Salem,  Weetmorsiand  County,  PennsylTaua,  on  the 
18th  of  July,  1867. 

The  time  of  obsenration  was  about  1^  80™  p.  m. — almost  exactly  at 
sunset  The  meteor  seemed  to  hare  originated  in  the  S.E.  quarter  of 
the  heayens,  and  it  disappeared  in  the  N.B.  When  first  seen  its  ele?ar 
tion  was  about  40^,  and  it  continued  visible  from  four  to  five  aeeonds^ 
Its  apparent  diameter  was  estimated  at  one-fourth  that  of  the  moon,  and 
it  had  a  train  three  or  four  degrees  in  length. 

V.   KI8OBLLANSO08  8CIBKTIFIG  U7T£LLiafiNCS. 

1.  Researches  on  Qun-coiion. — Second  memoir.  On  the  Stability  cf 
Oun<dtton;  by  F.  A.  Abel,  F.R.S.,  V.P.C.S.  (From  the  Phil.  Mag, 
IV,  xxxiii,  646,  July,  1867,  Supplement.) — ^The  results  of  the  many  ob- 
servations which  had  been  instituted  prior  to  1860  upon  the  behavior  of 
gun-cotton  when  exposed  to  diffused  or  strong  daylight,  or  to  heat, 
although  they  agree  generally  with  those  of  the  most  recent  investiga- 
tions on  the  sQDJect,  as  far  as  relates  to  the  nature  of  the  products  ob- 
tained at  different  stages  of  its  decomposition,  cannot  be  regarded  ss 
having  a  direct  bearing  upon  the  question  of  the  stability  of  gun-cotton 
produced  by  strictly  pursuing  the  system  of  manufacture  prescribed  by 
von  Lenk,  inasmuch  as  it  has  been  shown  that  the  products  formerly 
experimented  upon  by  different  chemists  varied  very  considerably  in 
composition. 

The  investigations  recently  published  by  P^Iouze  and  Maury*  on  the 
composition  of  gun-cotton,  and  the  influence  exerted  by  light  and  heat 
upon  its  stability,  are  described  as  having  been  conducted  with  gun-cot- 
ton prepared  according  to  von  Lenk's  system.  The  general  conclusion 
arrived  at  by  those  chemists  with  reference  to  the  latter  branch  of  the 
subject  was  to  the  effect  that  the  material  is  susceptible  of  spontaneous 
decomposition,  under  conditions  which  may  possibly  be  fulfilled  in  its 
storage  and  application  to  technical  and  warlike  purposes;  and  the  in- 
ference is  drawn,  partly  from  the  results  of  earlier  investigators,  and 
partly  from  the  exceptional  behavior  of  one  or  two  specimens,  that  gun- 
cotton  is  liable  to  explode  spontaneously  at  very  low  temperatures  whea 
stored  in  considerable  quantities. 

It  has  been  shown,  in  the  memoir  on  the  Manufacture  and  Composi- 
tion of  Gun-cotton,  published  last  year,f  that  modifications  in  the  pro- 

*  Comptes  Beodus. 

t  Trans.  Boyal  Socisty.    For  abstract  sts  Phil  Mag.,  IV,  zzxii,  146. 
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I  of  conTenion  and  parification,  which  appear  at  fini  sight  of  wj 
trifling  nature,  exert  meet  important  influences  upon  the  compoaitiotfl(|<t 
purity  of  the  product.  Gun-cotton  of  quite  exceptional  character  has 
been  discovered,  in  seyeral  instances,  among  samples  received  from  Hir- 
tenberg  and  among  the  first  supplies  obtained  from  Stowmarket ;  other 
exceptional  products  have  also  been  produced  by  purposely  modifying,  in 
several  vrays,  the  system  of  manufacture  as  pursued  at  Waltham  Aboey. 
The  very  considerable  difference  exhibited  between  some  of  these  and 
the  ordinary  products  in  their  behavior  under  equal  conditions  of  expo- 
sure to  heat  and  light,  affords  good  grounds  for  the  belief  that  the  attain- 
ment of  certain  exceptional  results,  upon  which  the  conclusions  of  P^louze 
and  Maury's  report  condemnatory  of  ^un-cotton  have  been  principally 
founded,  are  to  be  ascribed  to  sudb  vanations  in  the  nature  of  the  mate- 
rial operated  upon. 

Very  numerous  and  extensive  experiments  and  observations  have  been 
carried  on  during  the  last  four  years  at  Woolvrich,  both  with  small  and 
large  quantities  of  gun-cotton,  for  the  purpose  of  completely  investigat- 
ing the  conditions  by  which  the  stability  of  this  substance,  when  under 
the  influence  of  light  and  heat,  may  be  modified,  and  with  the  view  ci 
ascertaining  whether  results  recently  arrived  at  in  France  apply  to  gun- 
cotton  as  manufactured  in  this  country. 

The  principal  points  which  have  been  established  b?  the  results  ar- 
rived at  in  these  investigations  may  be  summed  up  as  follows : — 

(1.)  Qun-cotton  produced  from  properly  purified  cotton,  according  to 
the  directions  given  by  von  Lenk,  may  be  exposed  to  diffused  daylight, 
either  in  the  open  air  or  in  closed  vessels,  for  very  long  periods  without 
undergoing  any  change.  The  preservation  of  the  material  for  3^  years 
under  those  conditions  has  been  perfect 

(2.)  Long-continued  exposure  of  the  substance  in  a  condition  of  ordi- 
nary dryness  to  strong  daylight  and  sunlight  produces  a  very  gradual 
change  in  gun-cotton  of  the  description  de£ed  above ;  and  ther^re  the 
statements  which  have  been  published  regarding  the  very  rapid  decom- 
position of  gun-cotton  when  exposed  to  the  sunlight  do  not  apply  to  the 
nearly  pure  trinitrooellulose  obtained  by  strictly  following  the  system  of 
manuracture  now  adopted. 

(8.)  If  gun-cotton  in  dosed  vasels  is  left  for  j^rotracted  periods  exposed 
to  strong  daylight  or  sunlight  in  a  damp  or  moist  condition,  it  is  affected 
to  a  somewhat  greater  extent ;  but  even  under  these  circumstances  the 
change  pro<iuced  in  the  gun-cotton  by  several  months'  exposure  is  of  a 
very  trimng  nature. 

(4.)  Gun-cotton  which  is  exposed  to  sunlight  until  a  faint  acid  reaction 
has  become  developed,  and  is  then  immediately  afterward  packed  into 
boxes  which  are  tightly  closed,  does  not  undergo  any  change  during  sub- 
sequent storage  for  long  periods.  (The  present  experience  on  this  head 
extends  over  3^  years.) 

(5.)  Gun-cotton  prepared  and  purified  according  to  the  prescribed  sys- 
tem, and  stored  in  the  ordinary  dry  condition,  does  not  furnish  any  indi- 
cation of  alteration,  beyond  the  development,  shortly  after  it  is  first 
packed,  of  a  slight  peculiar  odor  and  the  power  of  gradually  imparting 
to  litmus,  when  packed  with  it,  a  pinkish  tinge. 

Am.  Joub.  Sci.— Seoond  Ssbibs,  Vol.  XLIV,  No.  131.--Sxpt.,  1807. 
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£6.)  The  inflaenoe  exercised  upon  the  stability  of  gon-ootton  of  aver- 
aglkquality,  as  obtained  bj  strict  adherence  to  von  Lenk's  systeooi  of 
manufacture,  by  prolonged  exposure  to  temperatures  considerably  ex- 
ceeding those  which  are  experienced  in  tropical  climates,  is  very  trifling 
in  comparison  with  the  results  recently  published  by  Continental  experi- 
menters relating  to  the  effects  of  heat  upon  gun-cotton ;  and  it  may  be 
so  perfectly  counteracted  by  yery  simple  means,  which  in  no  way  inter- 
fere with  the  essential  qualities  of  the  material,  that  the  storage  and 
transport  of  gun-cotton  presents  no  greater  danger,  and  is,  under  some 
circumstances,  attended  with  much  less  risk  of  accident  than  is  the  case 
with  gunpowder. 

(7.)  Perfectly  pure  gun-cotton,  or  trinitrooelluloee,  resists  to  a  remark- 
able extent  the  destructive  effects  of  prolonged  exposure  to  temperatures 
even  approaching  100*  C. ;  and  the  lower  nitro-produots  of  ceUnlose 
(soluble  ffun-eotton)  are  at  any  rate  not  more  prone  to  alteration  when 
pure.  The  incomplete  conversion  of  cotton  into  the  most  explosive  pro- 
ducts does,  therefore,  not  of  necessity  result  in  the  production  of  a  less 
perfectly  permanent  compound  than  that  obtained  by  the  most  perfect 
action  of  the  acid  mixture. 

(8.)  But  all  ordinary  products  of  manufacture  contain  small  propor- 
tions of  organic  (nitrogenized)  impurities  of  comparatively  unstable  prop- 
erties which  have  been  formed  by  the  action  of  nitric  acid  upon  foreign 
matters  retained  by  the  cotton  fiber,  and  which  are  not  cempletely  sepa- 
rated by  the  ordinary,  or  even  a  more  searchiuff  process  of  purification. 

It  is  the  presence  of  this  class  of  impurity  m  gun-cotton  which  first 
gives  rise  to  the  development  of  free  acid  when  the  substance  is  exposed 
to  the  action  of  heat ;  and  it  is  the  acid  thus  generated  whidi  eventui^y 
exerts  a  destructive  action  upon  the  cellulose-prod ucts,  and  thus  estal>- 
lishes  decomposition  which  heat  materially  accelerates.  If  this  small 
quantity  of  acid  developed  from  the  impurity  in  question  be  neutralized 
as  it  becomes  nascent,  no  injurious  action  upon  the  gun-cotton  rssults, 
and  a  great  promoting  cause  of  the  decomposition  of  gun-cotton  by  heat 
is  removed.  This  result  is  readily  obtained  by  uniformly  distributing 
through  gun-cotton  a  small  proportion  of  a  carbonate,^ — the  sodic  carbon- 
ate, applied  in  the  form  of  solution,  being  best  adapted  to  this  purpose. 

(9.)  The  introduction  into  the  finislM  gun-cotton  of  one  per  cent  of 
sodic  carbonate  affords  to  the  material  the  power  of  resisting  any  serioos 
change,  even  when  exposed  to  such  elevated  temperatures  as  would  in- 
duce some  decomposition  in  the  perfectly  pure  cellulose-products.  That 
proportion  affords,  therefore,  security  to  gun-cotton  against  any  destruo- 
tive  effects  of  the  highest  temperatures  to  which  it  is  likely  to  be  exposed 
even  under  very  exceptional  climatic  conditions.  The  only  influences 
which  the  addition  of  that  amount  of  carbonate  to  gun-cotton  might 
exert  upon  its  properties  as  an  explosive  would  consist  in  a  trifling  addi- 
tion to  the  small  amount  of  smoke  attending  its  combustion,  and  in  a 
slight  retardation  of  its  explosion,  neither  of  which  could  be  regarded  as 
results  detrimental  to  the  probable  value  of  the  material. 

(10.)  Water  acts  as  a  most  perfect  protection  to  gun-cotton  (except 
when  it  i»  exposed  for  long  periods  to  sunlight),  even  under  extremely 
severe  conditions  of  exposure  to  heat.     An  atmosphere  saturated  with 
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aqa«ous  Tapor  suffices  to  protect  it  from  change  at  elevated  temperatures ; 
and  wet  or  damp  gnn-cotton  may  be  exposed  for  long  periods  in  confined 
spaces  to  100*  G.  without  sustaining  any  change. 

Actual  immersion  in  water  is  not  necessary  for  the  most  perfect  preser- 
vation of  gun-cotton ;  the  material,  if  only  damp  to  the  touch,  sustains 
not  the  smallest  chance,  even  if  closely  packed  in  large  quantities.  The 
organic  impurities  which  doubtless  give  rise  to  the  very  slight  develop- 
ment of  acid  observed  when  gun-cotton  is  closely  packed  in  the  dry  con- 
dition, appear  to  be  equally  protected  by  the  water ;  for  damp  or  wet 
gun-cotton,  which  has  been  preserved  for  three  years,  has  not  exhibited 
the  fJEiintest  acidity.  If  as  much  water  as  possible  be  expelled  from  wet 
gnnHX>tton  by  the  centrifugal  extractor,  it  is  obtained  in  a  condition  in 
which,  though  only  damp  to  the  touch,  it  is  perfectly  non-explosive ;  the 
water  thus  left  in  the  material  is  sufficient  to  act  as  a  perfect  protection, 
and  consequently  also  to  guard  against  all  risk  of  accident  It  is  there- 
fore in  this  condition  that  all  reserved  stores  of  the  substance  should  be 
preserved,  or  that  it  should  be  transported  in  large  quantities  to  very 
distant  places.  If  the  proper  proportion  of  sodic  carbonate  be  dissolved 
in  the  water  with  which  the  gun-cotton  is  originally  saturated  for  the 
purpose  of  obtaining  it  in  this  non-explosive  form,  the  material,  whenever 
it  is  dried  for  conversion  into  cartridges,  or  employment  in  other  ways, 
will  contain  the  alkaline  matter  required  for  its  safe  storage  and  use  in 
the  dry  condition  in  all  dimates. 

2.  Sdmtific  fatty  for  ^ttifca.— A  sdentifio  party  left  San  Francisco 
July  2l8t  on  the  steam  cutter  Lincoln  for  Alaska.  This  party  has  been 
organized  under  the  direction  of  Prof.  Peirce,  Superintendent  of  the 
U.  S.  Coast  Survey,  and  is  conducted  by  George  Davidson,  Assistant 
U.  S.  Coast  Survey,  as  chief.  With  him  are  associated  A.  T.  Mosman, 
Astronomer ;  Geo.  Farquhar,  hydrographer ;  with  whom  is  associated 
I.  Forney,  as  aid; — Hamel,  engineer;  Dr.  Albert  Kellogg,  botanist; 
W.  G.  W.  Harford,  Conchologist ;  T.  k.  Blake,  Geologist,  and  John 
Tidal,  observer.  The  first  business  will  be  a  geographical  reconnoissance 
of  the  Coast — San  Francisco  Bulletin. 

3.  American  Association  for  the  Advancement  of  Science. — ^The  meet- 
ing of  the  Association  at  Burlington  is  just  now  dosing  as  we  put  the 
last  pages  of  this  number  to  the  press.  We  have  to  defer  a  notice  of 
the  pnxseedings  to  our  November  number. 

OBITUARY. 

JiRBMiAH  Dat. — Jeremiah  Day,  the  venerable  ex-President  of  Yale 
College,  died  at  his  residence  in  this  eity,  on  Thursday  evening,  August  22. 

President  Day  had  reached,  on  the  dd  of  the  present  month,  the  age 
of  ninety-four  years.  His  death  will  naturally  occasion  little  surprise ; 
yet  the  announcement  of  it  will  afiect  the  hearts  of  thousands  of  pupils 
and  friends  who  have  long  looked  up  to  him  with  profound  veneration 
and  esteem. 

He  was  bom  in  New  Preston,  Conn.,  August  8, 1778.  He  first  en- 
tered Tale  Collie  in  1789,  seventy-eieht  years  ago.  Owing  to  ill  health, 
he  was  absent  from  College  for  a  considerable  time,  and  did  not  graduate 
until  1795,  the  year  when  Dr.  Dwight  became  president  The  first 
official  act  of  this  eminent  man  was  to  preside  at  the  Commencement  at 
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which  the  class  of  which  President  Day  was  a  member  was  graduated 
Mr.  Day  succeeded  Dr.  Dwight  as  teacher  of  the  school  which  the  latter 
had  conducted  at  Greenfield,  and  remained  there  until  his  election  as 
tutor  in  Williams  College.  In  1798  he  became  tutor  at  Yale,  and  while 
holding  this  office  pursued  theological  studies  and  preached  as  a  candi- 
date for  the  ministry.  In  1801  he  was  elected  to  the  professorship  of 
Mathematics  and  Natural  Philosophy.  His  health  at  this  period  was 
feeble,  and  neither  he  nor  his  friends  anticipated  for  him  a  long  contin- 
uance of  life.  He  was  able,  however,  to  enter  on  the  duties  of  his  new 
station  in  1803,  which  he  continued  to  discharge  until  1817,  when,  on 
the  decease  of  Dr.  Dwight  he  was  chosen  president,  and  continued  in  this 
office  until  his  resignation  in  1846.  He  fulfilled  the  duties  of  the  pres- 
idency with  distinguished  success  and  with  the  entire  approbation  of  the 
college  and  of  the  publia  He  remained  a  member  of  the  corporation 
until  the  last  commencement,  when,  in  consequence  of  his  ^^  diminishing 
powers  of  life," — to  quote  his  own  apt  phraseology — he  severed  this  last 
link  of  official  connection  with  the  college  which  he  had  served  so  long 
and  faithfully.  President  Day  was  the  author  of  a  series  of  mathemat- 
ical text-books  which  have  passed  through  numerous  editions.  He  also 
published  two  metaphysical  treatises  on  the  subject  of  the  Will,  besides 
various  papers  in  the  New  Englander  and  other  periodicals.  In  1810  he 
published  a  brief  paper,  in  the  Memoirs  of  the  Connecticut  Academy  of 
Sciences,  on  the  origin  of  meteorites,  called  out  by  the  recent  fall  (in 
1807)  of  the  meteorite  of  Weston,  in  which  he  took  the  ground,  that 
they  were  cometary  bodies  of  the  solar  system. 

President  Day  possessed  a  strong  understanding,  and  was  more  remark- 
able for  the  balance  and  symmetry  of  his  powers  than  for  the  extra- 
ordinary development  of  any  one  of  them.  He  was  an  exact  thinker 
and  a  dear  reasoner.  His  great  moral  and  religious  excellence  has  been 
universally  recognized  from  his  youth  up.  None  who  knew  President 
Day  will  feel  that  there  is  any  exaggeration  in  applying  to  him  the 
sentence :  **  Mark  the  perfect  man  and  behold  the  upright,  for  the  end  of 
that  man  is  peace." 

He  was  the  last  survivor  of  the  colleagues  whom  President  Dwight 
■elected  and  drew  around  him,  and  whose  united  labors  first  gave  celeb- 
rity to  Yale  College.  Einffsiey,  Silliman,  and  now  Day,  the  oldest  of 
the  Uiree,  are  gone ;  but  they  deserve  to  be  perpetually  honored  by  all 
who  feel  an  interest  in  the  institution  to  which  their  labors  were  devoted. 

r. 

E.  J.  PiCKSTT. — ^fidwin  Judson  Pickett  was  bom  near  Rochester,  N.  Y., 
in  18S0,  and  from  early  childhood  that  city  was  bis  home.  Graduating 
from  the  University  of  Rochester  in  1866,  he  afterward  devoted  his  life 
to  teaohinr  and  to  the  study  of  the  natural  sciences,  geology  finally  be- 
ooming  his  favorite  pursuit  In  1861,  he  received  an  appointment  in 
the  Institute  at  Mexico,  N.  Y.,  and  in  1864,  was  appointed  to  the  Pro- 
fessorship of  Natural  Science  in  the  People's  College  at  Havana,  N.  Y. 
After  the  failure  of  that  institution,  he  took  charge  of  a  flourishing 
Collegiate  Institute  at  Attiea,  Ind.,  and  continued  in  the  work  until  con- 
sumption, which  had  long  before  undermined  his  health,  compelled  him 
to  seek  his  home  and  there  await  its  iingering  terraiBatioii.  He  died  on 
the  13th  of  October,  1866. 
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Mr.  Pickett  was  of  an  exceedingly  modest  and  retiring  disposition,  and 
did  not  seek  society ;  but  none  who  met  him  could  fail  to  love  him.  An 
enthusiast  in  science,  an  indefatigable  worker  in  whatever  he  put  his 
hand  to,  and  also  an  earnest  Christian,  his  loss  is  a  great  one.  With  so 
few  devotees,  and  so  much  work  to  be  done,  science  can  ill  afford  to 
spare  one  such.  b. 

Faradat. — The  telegraph  brings  the  announcement  that  the  eminent 
philosopher,  Faraday,  died  on  the  27th  of  August,  in  his  7dd  year. 

VI.  MISOELLAKKOUS  BIBLIOGRAPHY. 

1.  Annals  of  th4  Astronomical  Observatory  of  Harvard  College,  Vol. 
II,  Part  II,  and  Vol.  V.  Cambridge,  1861.  4to,  pp.  268,  216.— Part 
i  of  vol.  II  (Observations  on  Saturn)  was  published  in  1867.  Part  11, 
just  issued,  contains  a  Zone  Catalogue  of  4484  stars  situated  between 
0^  20'  and  0^  4(y  north  declination,  observed  during  the  years  1854-56, 
with  the  Cambridge  equatorial.  A  similar  catalogue  of  660  stars  (be* 
tween  0^  0'  and  0^  20'  N.  dec.)  constitutes  Part  11  of  vol.  i,  where  may 
be  found  the  introductory  matter  pertaining  to  both  series  of  zone  ob- 
servations. Two  other  like  series  still  remain  unpublished.  These  cata^ 
logues  extend  to  stars  of  the  Idth  magnitude,  and  afford  ample  evidence 
of  the  ability  and  zeal  with  which  the  two  JBonds,  father  and  son,  were 
accustomed  to  employ  the  great  telescope  which  constitutes  the  principal 
instrument  of  the  Cambridge  Observatory. 

The  other  volume  jqst  issued,  the  fifth  of  the  series,  gives  the  results 
of  the  latest  labors  of  Prof.  G.  P.  Bond — ^his  elaborate  observations  on 
the  great  nebula  in  Orion.  These  observations  were  undertaken  in  1 857, 
but  being  interrupted,  in  1868,  by  the  work  due  to  the  great  comet  of 
that  year,  and  by  other  causes,  were  resumed  after  the  publication  of  the 
volume  on  the  comet,  and  prosecuted  as  the  &iling  strength  of  Mr.  Bond 
would  permit,  nearly  to  the  time  of  his  death,  in  1865.  The  splendid 
engraving  of  the  nebula,  which  accompanies  thh  volume,  was  executed 
under  his  eye,  and  the  impressions  taken  in  1864.  The  observations 
were  also  reduced,  for  the  most  part,  before  the  death  of  Mr.  Bond,  and 
the  materials  left  in  such  a  state  of  forwardness  that,  with  the  careful 
editorship  of  Prof.  Safford,  so  long  associated  with  Prof.  Bond  in  the 
observatory,  the  work  is  now  presented  to  astronomers,  if  not  in  as  com- 
plete a  form  as  it  would  have  been  had  the  life  of  the  author  been  longer 
spared,  yet  in  such  a  shape  as  to  render  it  a  noble  contribution  to  astro- 
nomical science,  and  greatly  enhance  the  already  high  reputation  of  its 
lamented  author. 

The  volume  is  in  the  style  of  that  on  Donati*s  Comet,  and  the  en- 
gravings are  by  the  same  artist  Besides  the  engraving,  already  referred 
to,  from  the  drawing  of  Profl  G.  P.  Bond,  it  contains  another  represent- 
ing the  nebula  as  seen  by  Prof.  W.  C.  Bond,  with  the  same  telescope,  in 
1848,  and  also  two  charts  of  the  stars  in  and  near  the  nebula,  as  laid 
down  by  the  same  author.  The  principal  work  of  Prof.  G.  P.  Bond  con- 
aisted  in  determining,  by  differential  observations,  the  positions  with 
reference  to  ^Ononis  of  all  stars  visible  with  the  Cambridge  equatorial 
within  an  area  extending  1^  30'  on  each  side  of  this  star  in  declination, 


Digitized  by 


Google 


394  Miscellaneous  Bibliography, 

tnd  2*°  15'  each  way  in  right  asoension.  This  area  of  3*86  square  de- 
grees embraces  1000  stars,  or  298  to  a  square  degree. 

The  different  sections  of  the  volume  exhibit  in  detail  the  observationa 
for  the  positions  of  these  stars,  a  discussion  of  the  observations  by  the 
Method  of  Least  Squares,  the  resulting  catalogue  of  positions  referred  to 
d  Ononis,  a  comparison  of  this  catalogue  with  others,  particularly  Otto 
Struve's,  Sir  J.  Herschel's,  and  Liapunoff's,  the  notes  of  Prot  Bond  ac- 
oompanyinff  the  observations,  his  original  observations  on  the  physical 
characteristics  of  the  nebula,  and  a  reprint,  from  the  Proceedings  of  the 
American  Academy,  of  his  paper  on  its  spirality,  together  with  two  ap- 
pendices, one  relating  to  the  observations  of  the  elder  Bond,  and  the 
other  to  the  errors  of  the  equatorial  as  affecting  the  micrometrical  rneas* 
vrements.  WiUi  the  discussions  and  explanatory  notes  of  the  editor, 
this  volume  presents  materials  of  inestimable  value  to  future  observers  of 
this  nebula,  and  will  contribute  largely  toward  enabling  them  to  settle 
the  various  questions  relating  to  changes  of  form  and  brightness  in  this 
object,  and  to  the  variability  of  the  stars  in  and  near  it.  The  latter 
question  is  discussed  to  some  extent  in  the  present  volume. 

Astronomers  will  await  with  interest  the  results  of  the  observations 
on  this  and  other  nebula,  which  it  is  understood  Prof.  Safford  is  engaged 
in  making  with  the  great  18^  inch  refractor  of  the  Dearborn  Observatory 
at  Chicago,  of  which  institution  he  is  the  Director. 

HiB  work  of  editing  the  volume  before  us  was  completed  while  he  was 
actinff  director  of  the  Cambridge  Observatory,  in  the  interval  between 
the  death  of  Prof.  Bond  and  the  accession  of  the  present  incumbent, 
Prof.  Winlock. 

2.  The  Chemical  Newe^  and  Journal  of  Physical  Science.  American 
edition.  New  York,  W.  A.  Townsend  A  Adams.  July  and  August,  1867. 
pp.  48  and  60. — ^The  English  edition  of  the  Chemical  News  is  well 
known  and  justly  appreciated  in  this  country.  When  the  republicatiott 
of  it  in  New  York  was  announced,  at  a  moderate  subscription  price,  we 
felt  that  the  publishers  were  doing  the  cause  of  science  a  real  service. 
We  have  now  before  us  the  July  and  the  August  numbers.  They 
follow  closely  their  English  original,  with  the  important  exception  that 
the  reprint,  instead  of  appearing  weekly,  is  issued  monthly,  having  four 
of  the  English  weekly  numbers  in  one.  Moreover,  instead  of  giving 
the  numbers  consecutively  and  separately,  the  articles  from  each  have 
been  rearranged  under  their  respective  heads.  The  July  number  con- 
tains Nos.  387,  388,  389,  390,  issued  in  London  Maj^  3, 10,  17  and  24; 
the  August  number,  Nos.  391,  392,  393,  394,  395,  issued  May  31,  June 
7,  14,  21,  28 ;  making  a  difference  in  time  of  two  months.  Again  the 
partB  issued  are  announced  as  Vol.  I,  Nos.  1  and  2,  with  no  mention  that 
they  are  really  a  portion  of  Volume  XV,  beginning  near  its  middle.  It  is 
therefore  quite  impossible  to  tell  in  which  of  the  weekly  numbers,  any 
given  article  was  printed ;  and  it  is  also  impossible  to  find  an  article  in 
either  edition,  by  a  single  reference  to  the  other.  A  reprint  should  be 
in  every  case  an  exact  fac^simile  of  the  original.  The  publishers  stole 
in  a  letter  to  the  Editors  of  this  Journal,  that  the  preservation  of  the 
English  dates  and  paging  wiH  *' doubtless  be  hereafter  introduced,*' and 
«re  hope  that  for  the  Mnefit  of  science  it  may  be  at  once  done. 
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3.  A  Tnaiise  on  Astronomy,  Spherical  and  Physical,  with  Astronom- 
ical Problems,  and  Solar,  Lunar,  and  other  Astronomical  tables,  for  the 
use  of  Colleges  and  Scientific  Schools ;  by  Wiluam  A.  Nortok,  M.A., 
Pro£  of  Civil  E^neering  in  Yale  College.  Fourth  edit,  revised,  re- 
modelled and  enlarged.  444  pp.  text,  with  114  pp.  additional  of  tables, 
and  numerous  wood-cuts.  New  York^  1867  (John  Wiley  A  Son). — 
Professor  Norton,  as  his  title  page  and  more  fully  his  preface  states,  has 
entirely  remodelled  his  Astronomy,  and  adapted  it  thereby  to  the  present 
state  of  the  science.  The  chapters  on  astronomical  instruments,  comets, 
the  physical  constitution  of  the  sun,  zodiacal  light,  and  others  have  been 
rewritten,  and  the  text  generallv  has  been  enlarged  by  the  addition  of 
more  extended  descriptions  of  astronomical  facts,  and  an  account  of 
recent  deductions  with  regard  to  the  physical  constitution  of  the  heavenly 
bodies,  and  brief  expositions  of  physical  theories  bearing  on  the  subject, 
while  the  more  difficult  investigations  of  astronomical  formulas  occurring 
in  the  text  of  the  former  edition,  have  been  transferred  to  the  appendix. 
The  work  is  an  excellent  college  text  book,  and  is  rendered  especially 
convenient  for  the  practical  astronomer  by  the  mathematical  tables,  06 
in  number,  with  which  it  closes. 

4.  Elements  of  Chemistry^  Theoretical  and  Practical ;  by  Wiluam 
Allen  Millsr,  M.D.,  LL.D.,  Treas.  and  V.  President  Roy.  Soc,  V.  P. 
Chem.  Soc.,  etc.  Part  II,  Inorganic  Chemistry.  From  the  dd  London 
edition.  806  pp.,  8vo,  with  numerous  wood-i^uts.  New  York,  (John 
Wiley  dc  Son). — Messrs.  Wiley  <fe  Son  are  doing  good  service  to  American 
science  in  the  republication  of  the  excellent  work  on  Chemistry  by  Prof. 
Miller.  There  is  no  better  one  in  the  English  language.  Professor 
Miller  has  combined  in  his  treatise  the  practical  with  the  theoretical  in  a 
way  that  renders  it  useful  and  popular  beyond  the  limits  of  the  ordinary 
chemical  class  and  lecture  room.  The  volume  is  handsomely  printed, 
and  well  illustrated. 

6.  A  Popular  Treatise  on  Oems  in  reference  to  their  scientific  valuei, 
a  guide  for  the  teacher  of  Natural  Sciences,  tlie  Lapidary,  Jeweller,  and 
Amateur,  d:c. ;  by  Dr.  L.  Feuchtwanqer.  3d  edit,  504  pp.,  12mo. 
New  York,  1867. — Dr.  Feuchtwanger's  treatise  on  gems  is  a  popular 
work,  containing  much  information  of  interest  to  science,  the  jeweller's 
art,  and  the  wearers  of  jewels.  It  is  illustrated  by  numerous  plates, 
aome  of  them  colored,  and  very  naturally  so. 

6.  Annual  of  the  National  Academy  of  Sciences  for  1866.  154  pp. 
12mo. — ^This  volume  contains  an  excellent  biographical  notice  of  James 
Melville  Gillis  of  the  Washington  Observatory,  by  B.  A.  Gould ;  a  second 
of  Benjamin  Silliman,  by  A.  Caswell ;  and  a  third,  not  unexceptionable, 
of  Edward  Hitchcock,  by  J.  P.  Lesley. 

7.  Memoirs  of  the  Boston  Society  of  Natural  History,  Volume  I,  Part 
II. — The  following  are  the  contents  of  this  volume. — Page  131,  Osteology 
of  the  Colymbus  torquatus,  with  notes  on  its  myology,  with  a  plate ;  £. 
Oouxs. — ^p.  173,  Zoological  relations  of  the  first-discovered  traces  of  Fossil 
Neuropterous  Insects  in  North  America,  with  remarks  on  the  difierence 
of  structure  in  the  wings  of  living  Neuroptera,  witli  a  plate ;  S.  H. 
ScuDDBR. — p.  193,  On  the  parallelism  between  the  different  stages  of 
life  in  the  individual  and  those  in  the  entire  group  of  the  Molluscous 
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order  TetrabraDchiata ;  A.  Hyatt. — p.  210,  On  the  glacial  phenomena 
of  Labrador  and  Maine,  with  a  view  of  the  recent  invertebrate  Fauna  of 
Labrador;  A.  S.  Packard. 

8.  TroMoctions  of  the  American  Entomoioffieal  Society^  Vol.  I,  No.  1, 
120  pp.,  8vo,  with  two  colored  plates.  Philadelphia. — TTiis  first  number 
contains  (1)  Descriptions  of  American  Lepidoptera  No.  1,  by  A.  R.  Grots 
and  C.  T.  Kobinson ;  (2)  Catalogue  of  the  described  Tenthadinidse  and 
Urocerid»  of  N.  America,  by  Edward  Norton ;  (3)  Notes  on  the  Pom- 
pilida  of  N.  America,  with  descriptions  of  New  Species,  by  &  T.  Oresson. 

PEOonDnios  Ansa.  Aoad.  Abtb  and  Sol,  Boston,  1866,  Vol  VIL~^99,  On  sn 
improred  apparatus  for  the  determlDation  of  vapor  densities ;  0,  M,  Warren^ — ^p. 
108,  Biographical  notice  of  Jared  Sparks. — p.  186,  Comparative  qualities  of  abet 
and  guns;  x>.  TteadweU,'^^  148,  Enumeration  of  Hawuian  Plants;  JET.  Mamn. 

Ahnals  Lva  Nat.  Hist,  of  Nkw  7ork,  Oct.  Dec.  1866,  Vol.  YIII,  Noa.  18,  U.— 
p.  861,  Lepidopterological  Gontribntioni ;  A,  R,  Chrote  d:  O.T  Robifuon,--^  887, 
Notes  on  the  nat.  hist  of  the  scorpion ;  R,  Hill, — p.  894,  On  some  species  of  W.  I. 
maritime  shells  in  the  cabinet  of  Amherst  College ;  J7.  JTr^ftt.— p.  899,  On  the  clas- 
sification of  the  Appredoros  gibbosus  of  LeSueor,  and  Soolopsis  sajanus  of  J.  Gil- 
Uams ;  T,  A,  Telkatnpf—p,  400,  Descriptions  of  six  new  species  of  birds  of  the 
families  Hurundinidn,  FormicaridiB,  Tyrannidie  and  Trochilida ;  (7.  If,  Lawrence. 

Prooibdings  Esskx  iMHTmm,  Vol  V,  June,  1867. — p.  57,  Fermeyer^s  Researches, 
ete^  on  Silk  from  Spiders ;  translated  by  B.  G,  Wilder, — p.  79,  List  of  birds  observed 
near  Hamilton,  C.  W.— Part  II  of  Naturalist's  Directoiy,  North  America  and  the 
West  Indies;  Botany. 

pROOBSDiMGS  AoAD.  Nat.  Soi.  OF  Philaoslphia,  1867>  No.  2— Pace  SS,  Struc- 
ture of  Lopezia;  T.  Meehaii — p.  84,  Mammalogical  notices;  /.  JET.  SUtdt.—p.  89, 
On  Euclastes,  a  genus  of  extinct  CheloniidsB ;  B.  D,  Cope. — p.  42,  Dicecious  forms 
of  Yitis  vinifera ;  T,  Meehan, — New  spedes  of  Texan  M yriapoda ;  ff.  C.  Wood, — 
p.  44,  Two  new  minerals  from  Chester  Co.,  Pa.;  /.  Lea, — p.  46,  A  third  study  of 
the  Icteridffi ;  /.  Cauin, — p.  76,  Notes  of  Micropus  leucopterus  of  Say  C^The  Ohmdi 
Bug"),  with  an  account  of  the  great  epidemic  disease  of  1866  among  Insects;  H, 
Skimer. 

PAOGiSDnros  Boston  Soa  Nat.  Hist.,  Vol.  XI.-— P.  88,  On  a  sculptured  stone 
from  L.  Utopia,  N.  Brunswick ;  £,  BicknelL-^p,  89,  List  of  the  Birds  of  StDomin- 
go,  with  descriptions  of  some  new  species  or  varieties;  ff,  BryanL^fk  117,  On 
some  Fossil  insects  from  the  Tertiary  of  Qreen  river,  Colorado;  8.  H,  Scudder.^ 
p.  118,  On  monstrosities  observed  in  wings  of  Lepidopterous  Insects,  and  how  they 
may  be  produced;  L,  TrouveloL-^p.  120,  On  a  Fungoid  parasite  or  Caterpilhur 
Fungus,  m>m  the  Philippine  Islands;  8,  Kneeland.'-'p,  126,  Habits  of  Migratory 
fishes;  T.Lyman, 

PaOOBIDINOS  OF  TBI  EnTOMOLOOIOAL  SoOIRT  OW  PHILADBLPHIA,  Yol.  VI,  1866-7. 

—Page  1,  Lepidopteroloncal  notes.  No.  2;  GroU  ds  Robtneon.—pp.  81, 189,  On 
the  Pselaphidw;  JS.  Brendel, — pp.  89,  868,  Fossorial  Hymenoptera  of  N.  America; 
A.  8,  Packard,'-'^  106.  Prof.  Dana  and  his  Entomological  speculations;  B.  2>. 
TTo/tA.— p.  122,  Coloradian  Butterflies;  T,  Reakirt--pp.  162,  886,  New  N.  A.  For- 
micidn;  S.  B,  Buekley.-^pp,  178,  287,  On  the  Zygienidfie  of  Cuba;  A,  R.  OroU,-- 
p.  196,  On  certain  N.  A.  species  of  Satyrus;  W,  H.  JEdwarde.—p.  200,  On  certain 
Diurnal  Lepidoptera  of  the  U.  S.  and  British  Amer.«  No.  6 ;  W.  If,  Bdwardt,^ 
New  species  of  Cbrysophanus ;  //.  Behr, — p.  209,  On  certain  Entomological  specu- 
lations—a Review;  A.  S.  Packard.— p.  219,  Two  new  N.  A.  Gecidomyiffi;  Oeteti 
8aeken.^p.  221,  Notes  on  Thyridopteryx  epbemerseformis ;  B,  Glement.'^p,  228, 
On  the  insects  of  the  Galls  of  certain  Willows;  B.  J).  WaUh.-^pp,  289,  296,  Hab- 
its of  a  few  Califomian  Coleoptera ;  on  Usechus  lacerta;  on  Rhadodera  tnberculata; 
and  observations  on  Phodaga  alticeps;  G,  IT,  Horn,— p.  861,  New  species  of  Tri- 
gonalys ;  E.  T.  Cres8on.--p.  446,  Description  of  new  species  of  N.  A.  Brachycerous 
Diptera;  A,R.  GroU, 
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[SECOND    SERIES.] 


Art.  XXXU,— Address  of  George  Bentham,  Esq.,  F.K.S., 
President^  read  at  the  Anniversary  meeting  of  the  Linnean  Society 
on  Friday,  May  24,  1867. 

In  my  address  of  1865  I  attempted  a  general  sketch  of  the 
more  important  Transactions  of  Scientific  Societies  or  Scientific 
Journals  in  which  papers  on  Zoology  or  Botany  are  being  pub- 
lished, passing  over,  however,  for  want  of  time  and  space,  tnose 
in  the  English  language,  beyond  a  mere  mention  of  their  titles. 
I  have  been  since  requested  to  resume  tho  subject,  in  so  far  as 
the  North  American  publications  are  concerned ;  and  I  the  more 
readily  avail  myself  of  this  opportunity  of  doing  so,  as  there 
are  some  points  in  regard  to  their  proceedings  on  which  it  may 
be  useful  to  institute  a  comparison  with  those  of  European  in- 
stitutions. In  this  review,  however,  I  meet  with  one  difficulty ; 
I  have  never  been  in  America,  and  have  no  personal  experience 
of  the  working  of  their  institutions,  as  I  had  of  so  many  of  the 
European  ones,  and  am  obliged  to  collect  the  data  from  their 

f)ublished  reports.  I  trust,  therefore,  my  friends  across  the  At- 
antic  will  excuse  any  errors  I  may  have  committed  through  in- 
advertency, or  any  material  points  I  may  have  passed  over  from 
ignorance. 

Our  American  colonists  before  the  outbreak  of  the  war  of  In- 
dependence had  already  begun  to  tuili  their  attention  to  the  cul- 
tivation of  science,  and  especially  to  the  investigation  of  the  rich 
and  varied  fauna  and  flora  of  their  territory,  and  several  Societies 
or  Academies  for  the  promotion  of  these  studies  and  the  publi- 
cation of  transactions  on  the  model  of  European  ones  were 
Am.  Joub.  Sol— Sboond  Sbbibs,  Vol.  XLIV,  No.  182.— Nov.,  1867. 
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fonnded,  either  immediately  before  tbe  great  contest,  or  daring 
the  first  years  of  the  settlement  of  the  States. 

The  American  Philosophical  Society,  held  at  Philadelphia  for 
promoting  usefal  knowledge,  was  established  in  1769,  and  soon 
commenced  their  4to  Transactions,  the  1st  volume  haying  appar- 
ently been  published  in  1771,  although,  for  some  reason  unknown 
to  me,  it  bears  the  date  of  1789.  It  contains  nothing  bearing 
upon  Biolo^,  except  a  few  practical  agricultural  or  horticulture 
papers ;  and  the  publication  was  interrupted  during  the  years  of 
trouble,  until  the  Society  was  reorganized  in  1780.  A  second 
volume  is  dated  1786,  and  four  more  complete  the  first  series, 
which  was  closed  in  1804  with  the  sixth  volume.  It  contains, 
amongst  a  great  variety  of  subjects,  a  few,  mostly  short,  zoolog- 
ical papers  chiefly  in  Ichthyology,  Erpetology  and  Entomology 
by  B.  H.  Latrobe,  B.  S.  Barton,  and  Dr.  Williamson,  two  small 
contributions  to  American  Botany  sent  from  Europe  by  Thun- 
berg  and  Palisot  de  Beauvois,  and  an  Index  FloraB  Lancastriensis 
by  Muhlenberg.  The  labors  of  the  Society  appear  then  to  have 
been  suspended  for  nearly  fourteen  years ;  for  it  is  only  in  1818 
that  we  find  a  new  series  commenced,  and  continued  more  or  leas 
steadily  to  the  present  time,  the  last  received  being  two  parts  of 
the  13th  vol.  dated  1865.  All  are  in  4to,  but  with  gradually 
improving  typography,  paper,  and  illustrations,  and  a  somewhat 
enlarged  size  adopted  with  the  10th  vol.,  dated  1853.  The  series 
comprises  all  sciences  among  the  subiects  treated  of;  but  a  large 
proportion  of  the  papers  are  devoted  to  the  investigation  of  the 
N^atural  History  (including  Biology,  Geology,  Ethnology,  and 
Linguistics)  of  the  United  States.  J.  Lea's  malacological  papers 
are  perhaps  the  most  extensive,  going  through  nine  out  of  the 
thirteen  volumes.  Entomology  is  next  in  order,  in  the  earlier 
volumes  by  T.  Say  and  N.  M.  Hentz,  in  the  latter  ones  by  J.  L, 
Leconte,  with  a  paper  on  Coleoptera  by  S.  S.  Haldeman,  and 
another  on  Myriapoda  by  H.  C.  Wood,  Jr.  In  other  branches 
of  Zoology,  E.  Hailowell  on  the  reptiles  of  Cuba  and  the  United 
States,  S.  F.  Baird's  Zoology  of  the  Upper  Missouri,  and  J. 
Leidy's  papers,  chiefly  physiological  or  paleontological,  are  the 
most  important,  the  contributions  to  Mammology,  Ornithology 
and  Ichthyology  being  few  and  short  In  Botany  there  are  sev- 
eral of  Nuttall's  descriptions  of  plants  collected  during  his  vari- 
ous expeditions,  an  enumeration  of  no  less  than  8,098  North 
American  Fifngi  by  L.  D.  de  Schweinitz  in  the  Ith  vol.,  G.  En- 
gelmann's  Botany  of  the  Upper  Missouri,  E.  Durand's  Botany 
of  the  Great  Salt  Lake,  and  a  few  short  contributions  of  minor 
importance.  In  1838  the  Society  also  commenced  publishing 
their  Proceedings  in  8vo,  after  the  model  of  European  Societies. 
Of  these  we  have  9  vols.,  from  1838  to  1864,  including  several 
papers  of  considerable  length,  occasionally  illustrated  by  plates, 
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but  chiefly  on  Physical  Sciences,  Greology,  or  Paleontology.  In 
Biology  there  is  nothing  beyond  a  few  abstracts  for  the  purpose 
securing  priority  of  names,  or  short  communications  of  very 
little  importance. 

The  diminished  proportion  of  Natural  History  papers  in  the 
later  volumes  of  the  Philosophical  Society's  publications  is  fully 
accounted  for  by  the  activity  of  another  Society  in  the  same  city 
devoted  exclusively  to  Natural  Science.  This  Academy  of  Nat- 
ural Sciences  of  Philadelphia  was  established  early  in  1817,  and 
immediately  began  the  publication  of  the  *  Journal  of  the  Acad- 
emy of  Natural  Sciences  in  Philadelphia,'  in  8vo,  issued  in  parts 
at  irregular  intervals,  with  a  few  plates.  The  first  series  of  8 
vols.,  from  1817  to  1842,  was  chiefly  a  receptacle  for  short  papers 
in  almost  all  branches  of  Zoology,  as  well  a6  in  Geology  and 
Mineralogy,  with  a  very  few  botanical  contributions  by  T.  Nut- 
tall,  G.  Elliot,  L.  D.  de  Schweinitz,  and  S.  W.  Conrad,  all  of  lit- 
tle importance. 

In  1841  the  Academy  commenced  publishing  their  Proceed- 
ings in  8vo,  at  short  intervals,  formmg  8  vols.,  for  the  years 
1841  to  1856  inclusive,  and  since  then  one  volume  (not  num^ 
bered)  for  each  year,  from  1857  to  1865,  the  last  received.  They 
contain  short  communications,  abstracts  of  the  longer  papers  in- 
tended for  the  Journal,  and  some  entire  papers  of  greater  length, 
with  a  few  illustrations,  woodcuts,  or  lithographs ;  and  in  some 
of  the  earlier  volumes  J.  Cassin's  Ornithological  papers  are  ac- 
companied by  colored  plates.  In  these  17  vols.,  will  be  found 
a  valuable  record  of  observations  and  numerous  descriptions  of 
North  American  species  in  almost  every  department  of  Zoology. 

In  1847  the  Academy  resumed  the.  publication  of  the  more 
extended  papers  in  a  work  issued  as  a  new  series  of  the  Journal, 
but  in  a  large  4to  form,  withplates  executed  in  a  superior  man- 
ner, many  of  the  zoological  ones  colored ;  corresponding,  in  short 
to  the  Transactions  of  other  Societies.  The  five  volumes  issued 
up  to  1863,  besides  a  few  papers  on  exotic  animals  or  on  general 
subjects,  contain  important  and  valuable  contributions  to  the 
Zoology  of  the  United  States,  amongst  which  may  be  partic- 
ularly mentioned  the  papers  in  Ornithology  by  J.  Cassin,  Erpe- 
tology  by  E.  Hallowell,  Malacology  and  Conchyliology  by  I. 
Lea  and  T.  A.  Conrad,  and  Entomology  by  J.  L.  Leconte  and 
R.  Clemens,  besides  shorter  communications  in  various  branches 
of  Zoology  by  naturalists  of  note.  Botany  is  limited  to  Nuttall's 
account  of  GambeFs  plants,  a  paper  by  M.  J.  Berkeley  and  M. 
A.  Curtis  on  Fungi,  and  B.  Durand's  accounts  of  Heermann's 
and  of  Pratten's  collections. 

In  this  Journal  I  observe  that  the  date  of  issue  of  the  au- 
thor's copies  of  each  separate  paper  is  given  in  a  note  to  the 
table  of  contents.    This  is  no  doubt  with  a  view  to  fixing  a 
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date  on  which  the  priority  of  discovery  or  of  names  is  to  be 
established.    It  has  been  universally  acknowledged  that  priority 
depends  upon  the  date  of  publication ;  but  it  has  been  a  much 
debated  question  what  amounts  to  a  publication  so  as  to  fix  that 
date.    Is  it  to  be  the  time  when  a  paper  is  read,  or  when  it  has 
gone  through  the  press  so  as  to  prevent  any  further  alterations 
on  the  part  of  the  author,  or  when  it  is  actually  givep  out  for 
sale,  or  simply  the  date  it  bears  on  the  title  page?     I  believe 
that  at  the  Iloyal  Societv  the  date  of  reading  a  paper  is  con- 
sidered as  a  sufficient  puolication  to  establish  rights  of  priority 
in  a  discovery  or  invention,  and,  in  a  legal  point  of  view,  with 
reference,  for  instance,  to  the  law  of  patents,  it  seems  reasonable 
that  it  should  be  so;  for  it  is  not  fair  that  an  inventor  should 
obtain  the  sole  right  to  his  invention  when  the  same  or  a  simi- 
lar one  had  been  produced  at  the  same  time  or  before  him,  al- 
though not  in  a  manner  in  which  he  could  have  cognizance  of 
it ;  and  for  establishing  such  a  fact  the  reading  of  a  paper  may 
be  sufficient  evidence.     Both  inventors  can  then   enjoy  the 
credit  and  benefit  of  their  invention,  but  neither  of  them  to  the 
exclusion  of  the  oth^.T,     This  also  supposes  that  no  alteration 
is  allowed  in  a  paper  afler  it  has  once  been  read,  unless  it  be 
clearly  designated  by  brackets  or  otherwise,  as  I  believe  to  be 
the  practice  of  the  Koyal  Society.     In  Biology,  however,  the 
case  is  diflferent,  the  object  is  not  only  to  establish  that  priority 
or  rather  independence  of  observation  or  discovery  which  can    . 
be  enjoyed  equally  by  two  or  more  naturalists,  but  also  the  pri- 
ority of  name,  which  is  a  more  complicatevi  question,  for  an  ani- 
mal or  plant  cannot  retain  two  names;  when,  therefore,  it  is 
found  that  it  has  been  differently  named  by  two  or  more  natu- 
ralists it  is  necessary  to  decide  which  one  should  be  exclusively 
adopted.     In  principle,  it  is  the  universal  rule  among  botanists, 
and,  I  believe,  a  general  one  among  zoologists,  that,  supposing 
there  is  no  absolute  objection  to  either  name,  that  one  is  to  be 
retained  which  was. first  fixed  by  actual  publication, — its  inser- 
tion in  a  work  on  sale  or  in  general  distribution,  accompanied 
bv  diagnostic  characters  or  other  indications  intended  to  fix  its 
identity.     The  reading  a  paper  at  a  meeting  of  a  Society  is  not 
a  publication  for  this  purpose,  only  because  it  does  not  give 
fixity ;  the  author  himself  does  not  feel  bound  by  it  and  (possi- 
bly from  the  discussion  evoked  or  observations  made  at  the 
reading)  may  alter  his  names  before  or  during  the  printing.    A 
purely  technical  paper  is,  indeed,  not  even  actually  read,  and 
often  laid  before  the  meeting  in  an  unfinished  state,  the  sub- 
stance of  it  being  verbally  explained.     The  other  objection,  as 
to  the  impossibility  of  a  naturalist  not  actually  present  having 
cognizance  of  a  paper  read  at  a  meeting  until  it  is  in  print  is 
only  one  of  degree,  and  may  even  tell  the  other  way,  for  he 
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may  see  it  in  print  long  before  he  can  possibly  procure  a  rival 
one  from  the  antipodes  although  previously  published. 

It  being  admitted,  then,  that  the  date  of  a  name  is  that  of  its 
actual  publication,  there  still  remains  sometimes  the  practical 
difficulty  of  determining  when  that  publication  took  place. 
Primdfacie  evidence  is  the  date  given  on  the  title-page  of  the 
work,  but  that  is  occasionally  unfairly  erroneous.  The  whole 
of  Eees's  Cyclopedia,  in  which  much  Zoological  and  Botanical 
matter  is  original,  bears  on  the  title-pages  the  date  of  1819, 
when  some  of  the  volumes  were  published  nearly  twenty  years 
earlier.  Presl's  Botanische  Bemerkungen,  with  innumerable  new 
or  altered  names  of  plants,  is  dated  the  second  year  before  it 
was  on  sale.  The  Annales  des  Sciences  Naturelles  are  notori- 
ously antedated  by  several  months.  Grisebach's  Monograph  of 
GentianesB,  dated  1889,  was  received  in  this  country  the  previous 
November.  The  first  parts  of  Ecklon  and  Zeyher's  Enumeratio, 
and  of  Ernst  Meyer's  Uommentatoines  on  South  African  Plants, 
each  describing  as  new  or  renaming  two  or  three  hundred  spe- 
cies of  Leffuminosae,  many  of  them  identical  in  the  two  works, 
appeared  almost  simultaneously ;  but  Ecklon  and  Zeyher's  was  ac- 
tually published,  as  dated  on  the  cover,  in  January  1886,  whilst 
E.  Meyer's,  which  was  not  issued  to  the  public  till  the  14th  of 
February  1886,  has  the  ostensible  date  of  December  1885.  In 
order  to  do  justice  to  the  authors  under  similar  circumstances 
extrinsic  evidence  has  been  generally  admitted  to  correct  the 
dates  apparent  on  the  title.  In  the  case  of  Transactions  of 
Scientific  Societies  this  extrinsic  evidence,  often  difficult  to  estab- 
lish, is  particularly  required.  There  are  generally  two  dates 
given,  tnat  of  the  reading,  affixed  to  each  paper,  and  that  of  the 
completion  of  the  volume,  given  on  the  title-page ;  the  former 
would  be  unfair  to  the  rival  observer,  who  mignt  be  superseded 
by  alterations  made  after  the  reading  of  the  paper,  the  latter 
equally  unfair  to  the  author,  whose  memoir,  if  in  th^  first  part 
of  the  volume,  may  have  been  in  the  hands  of  the  public  for 
years  before  the  apparent  date.  In  some  Transactions  this  is 
remedied  by  printing  the  date  of  publication  of  each  separate 
part ;  but  even  that  is  not  always  enough,  for  author's  sep- 
arate copies  have  sometimes  been  generally  circulated,  and 
even  on  sale,  a  considerable  time  before  the  complete  part  to 
which  they  belong.  It  is  for  the  purpose  of  fixing  this  date 
(which  ought  surely  to  be  admitted  as  a  sufficient  publication) 
that  in  the  Philadelphia  Journal  the  date  of  issue  of  the  author's 
copies  is,  as  above  mentioned,  noted  in  the  table  of  contents. 
"We  have  been  considering  whether  a  similar  plan  might  not  be 
adopted  for  our  own  Transactions,  but  it  has  been  thought  un- 
necessary to  make  the  alteration,  for  the  cases  are  very  few 
where  the  author's  copies  are  ready  for  delivery  much  before  the 
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part  in  which  they  are  contaiDed ;  and  since  we  have  regularly 
issued  a  part  every  aotamn,  the  whole  of  the  papers  read  during 
a  session  are  thus  actually  published  within  a  few  months  of  the 
close  of  that  session,  thus  always  bearing  the  date  of  the  same 
year.  Where,  however,  as  in  some  foreign  Transactions,  the 
author's  copies  are  sometimes  circulated  a  year  or  more  before 
the  part  they  are  contained  in  is  actually  published,  the  noting 
the  date  of  the  former  appears  to  be  essential. 

We  are  this  moment  in  receipt  of  the  4th,  5th,  and  part  of 
the  6th  volume  of  the  Proceedings  of  the  Entomological  Society 
of  Philadelphia  in  large  8vo,  with  a  few  plates ;  edited  by  Mr. 
Cresson. 

Boston  was  not  long  in  following  the  example  of  Philadelphia 
in  the  foundation  of  a  central  scientific  body.    The  American 
Academy  of  Arts  and  Sciences  was  established  at  Boston  in 
1780,  and  a  few  years  afterward  commenced  the  publication  of 
4to  Transactions,  entitled  *  Memoirs  of  the  American  Academy 
of  Arts  and  Sciences.'    A  first  series  of  four  volumes,  dated 
from  1785  to  1821,  contains,  however,  but  little  on  Natural 
History,  and  from  that  date  there  appears  to  have  been  a  long 
interruption.    In  1833  a  new  series  was  commenced,  with  im- 
proved typography  and  illustrations.    Of  this  we  have  seven 
volumes,  from  1883  to  1860,  and  the  first  two  parts  of  the  8th 
volume,  dated  respectively  1861  and  1863,  when  as  in  the  case 
of  other  scientific  works,  the  publication  appears  to  have  been 
suspended  by  the  efiects  of  the  civil  war.     Although  the  majority 
of  the  papers  in  these  Transactions  are  on  mathematical,  physi- 
cal, linguistical,  and  other  miscellaneous  sciences,  yet,  in  Natu- 
ral History,  they  contain  D.  H.  Storer's  extended  synopsis  of  the 
Fishes  of  the  United  States,  as  well  as  several  detached  papers 
of  his  on  the  Fishes  of  Massachusetts,  Nuttall's  account  of  the 
Birds  of  Massachusetts,  some  smaller  contributions  to  insect 
anatomy  by  Haldeman  and  J.  Leidy,  and  several  important 
Botanical  papers,  including  Sullivan t's  Bryology  and  Hepati- 
cology  of  the  United  States,  A.  Gray's  Plant®  Fendlerianae, 
Notes  on  the  Botany  of  Japan,  and  several  minor  papers,  Qrise- 
bach's  Plantas  Cubenses  Wrightianae,  and  Eaton's  Filices  Cuben- 
ses  Wrightianee  et  Panamenses  Fendlerianae. 

In  1846  the  Academy  also  commenced  8vo  Proceedings,  pub- 
lished at  shorter  intervals  than  the  Memoirs,  and  forming  six 
volumes,  from  1846  to  1865.  Besides  the  ordinary  reports  of 
Proceedings  and  abstracts  of  the  longer  Memoirs,  they  include 
some  entire  papers  of  considerable  length,  especially  J.  D.  Dana's 
Conspectus  of  the  Crustacea  of  the  Exploring  Expedition  under 
Wilkes,  M.  J.  Berkeley  and  M.  A.  Curtis's  Enumeration  of  the 
Fungi  of  the  same  Expedition,  Tuckerman's  Synopsis  of  North 
American  Lichens,  G.  Engelmann's  of  North  American  Cacta- 
ceae,  and  Anderson's  of  North  American  Salices. 
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The  naturalists  of  Boston  fiirther  followed  the  example  of 
Philadelphia  in  the  establishment  of  a  Society  specially  de- 
voted to  their  own  sciences.  Their  first  efforts,  however,  were 
not  successfiil.  A  Linnean  Society  of  New  England  was  formed 
in  the  winter  of  1814-15,  and  during  two  or  three  years  sev- 
eral meetings  were  held,  papers  read,  and  a  few  collections 
formed ;  but  their  only  publication  was  a  Eeport  read  at  a  meet- 
ing of  the  Society  on  the  18th  of  June  1817,  on  the  part  of  a 
Committee  appointed  to  inquire  into  the  facts  relating  to  the 
Sea-serpents  supposed  to  have  been  seen  on  their  shores.  This 
report,  a  curiosity  in  its  way,  consists  chiefly  of  the  examination 
on  oath  of  a  considerable  number  of  witnesses,  the  result  of 
which  appears  to  have  led  the  committee  to  conclude  not  only 
that  Sea-serpents  of  sixty  feet  or  more  in  length  had  really  been 
seen,  but  that  a  Scotiophis  ailanticus  about  three  feet  in  length, 
actually  captured  and  described  and  figured  in  the  report,  was 
the  young  of  the  same  species.  After  this  effort  the  Society 
languished,  and  was  dissolved  in  1822,  and  the  remnants  of  the 
collections  were  finally  disposed  of  in  1880. 

In  that  year  a  new  Society  was  formed,  which  appears  to 
have  been  yearly  increasing  in  means  and  activity.  The  Boston 
Society  of  Natural  History  in  1834  commenced  publishing  pa- 

Sjrs  communicated  to  them  in  the  Boston  Journal  of  Natural 
istory,  in  8vo,  with  a  few  plates ;  and  the  seven  volumes  issued 
up  to  1868  are  replete  with  valuable  contributions  to  almost 
every  branch  of  the  Zoology  of  their  country,  with  a  few  botani- 
cal papers,  especially  the  Plantae  LindheimeriansB  by  Engelmann 
and  Gray.  In  exotic  biology  there  also  are  papers  by  S.  Cabot 
on  the  Birds  of  Yucatan,  by  J.  Wyman  on  the  Gorilla,  by  T. 
W.  Harris  on  African  Beetles,  by  A.  A.  Gould  on  African 
Shells,  and  by  L.  W.  Bailey  on  Microscopical  Organisms  of  Para. 
The  Society  also  publish  their  Proceedings  in  8vo,  now  in  the  10th 
volume  (1841  to  1866),  which,  besides  abstracts,  include  a  con- 
siderable number  of  short  systematic  enumerations,  diagnoses, 
&c.,  both  in  Zoology  and  Botany.  Of  late  years,  however,  the 
Society  appears  to  have  devoted  its  chief  energies  to  the  forma- 
tion of  a  Library  and  Museum.  The  printed  reports  give  a 
very  flattering  account  of  the  new  building  into  which  the  Li- 
brary and  Museum  were  moved  in  1864,  and  which  had  been 
erected  at  a  cost,  including  the  cases,  of  above  100,000  dollars ; 
the  Library  is  reported  as  consisting  in  1865  of  above  7000 
volumes,  besides  1800  parts  of  volumes  and  above  2000  pam- 
phlets, and  the  Museum  as  being  far  richer  in  most  branches  of 
Natural  History  than  one  should  have  supposed  that  a  private 
Society  would  nave  been  able  to  maintain.  It  will  be  interest- 
ing to  watch  in  future  years  how  far  the  resources  they  can  de- 
pend upon  will  enable  them  to  provide  for  the  proper  care  and 
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arrangement  of  their  collections,  which,  to  be  uaeful,  mast  be 
constantly  and  largely  on  the  increase.  The  Treasurer's  ac- 
counts show  that  besides  the  janitor  (whom  we  should  call 
porter)  and  some  occasional  help,  there  is  but  one  paid  officer, 
an  eminent  Entomologist,  who  is  at  the  same  time  Custodian, 
Librarian,  Recording  Secretary,  and  Entomological  Curator. 
For  the  thirteen  other  Curators  of  as  many  branches  of  Natural 
History,  on  whom  alone  depends  the  arrangement  of  the  speci- 
mens, no  remuneration  appears  in  the  accounts,  whereas  if  the 
anticipations  of  increase  sketched  out  in  the  Custodian's  reports 
be  realized,  there  must  be  full  claims  to  the  whole  time  of  more 
than  one  Curator  in  most  of  these  branches.  The  Society  is 
making  an  experiment  upon  a  large  scale,  but  evidently  depends 
much  upon  gratuitous  aid ;  time  alone  will  show  whether  that  is 
less  precarious  on  the  other  side  than  on  this  side  of  the  Atlantic. 

It  is  announced  that  the  Boston  Society's  Journal  is  to  be  dis- 
continued in  the  present  form,  but  that  the  papers  read  will  be 
published  in  quarto,  under  the  new  title  of  Memoirs  of  the  So- 
ciety. 

The  Harvard  College  at  Candbridge  contains  a  Museum  of 
Comparative  Zoology,  which  appears  to  be  of  great  importance, 
and  we  understand  that  the  very  rich  and  valuable  Herbarium 
of  the  distinguished  Professor  of  Botany  is  also  secured  to  the 
Botanic  Garden  of  the  University,  but  we  know  of  no  regular 
Transactions  or  Journals  published  in  connection  with  the  es- 
tablishment. 

The  Lyceum  of  Natural  History  of  New  York  was  established 
in  1818,  and  commenced  publishing  the  Annals  of  the  Lyceum 
in  1823,  in  large  8vo,  with  a  few  plates.  The  seventh  volume 
was  completed  in  1862,  and  the  eighth  is  now  in  progress ;  they 
contain  papers  of  considerable  importance,  chiefly  in  illustration 
of  the  I^atural  History  of  the  States,  including  C.  L.  Bonaparte's 
Synopsis  of  North  American  Birds,  some  other  papers  in  Orni- 
thology by  J.  N.  Lawrence  and  others,  in  Ichthyology  by  T.  Gill, 
in  Entomology  by  J.  L.  Leconte,  J.  W".  Greene,  and  others,  and 
numerous  monographs  and  catalogues  of  shells  by  various  con- 
chyliologists.  In  Botany,  Torrey's  account  of  Eocky  Mountain 
plants  and  United  States  Cyperacese,  and  L.  de  Schweinitz  on 
North  American  Carices,  occupy  a  considerable  portion  of  the 
early  volumes,  beyond  which  there  are  only  a  few  short  com- 
munications from  A.  Gray. 

The  Elliott  Society  of  Natural  History  of  Charleston,  South 
Carolina,  published  a  volume  of  Proceedings,  extending  from 
November  1853  to  December  1858,  in  8vo,  with  a  few  platea 
The  most  important  papers  are  those  of  J.  MacCrady  on  the 
Acalephse  of  Charleston  Harbor ;  among  the  smaller  ones  two 
are  illustrated  by  plates,  L.  R.  Gibbes  on  PoroeUana,  and  a  small 
list  of  rare  plants  by  H.  W.  Ravenel. 
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The  Academy  of  Science  of  St.  Louis  was  established  in  1856, 
and  obtained  an  act  of  incorporation  early  in  the  following  year. 
They  publish  Transactions  and  Proceedings  in  one  continuous 
series  under  the  former  title,  in  8vo,  with  a  few  plates ;  the  first 
volume,  a  thick  one,  extends  from  1856  to  1860,  and  two  parts 
of  the  second  are  dated  respectively  1863  and  1866.  The  pa- 
pers relate  chiefly  to  North  Americim  Fossils,  with  a  few  on 
various  physical  subjects,  and  one  on  an  Egyptian  Papyrus.  In 
Biology  there  is  little  beyond  Engelmann's  monograph  of  Ous- 
cujta^  and  other  communications  by  the  same  author,  more  or 
leas  connected  with  the  North  American  flora. 

The  only  scientific  journal  published  in  the  United  States 
which  I  have  met  with  is  that  which  has  acquired  a  worldwide 
reputation  under  the  title  of  the  American  Journal  of  Science 
and  Arts.  It  was  commenced  under  the  editorship  of  Professor 
Silliman  in  1818,  and  published  in  parts  in  8vo.  After  some 
interruptions  during  the  first  year  or  two,  owing  to  the  difficulty 
of  arranging  with  tne  publishers,  it  has  regularly  formed  two 
volumes  in  each  year.  A  first  series,  conducted  by  Professor 
Silliman,  and  after  the  first  few^ears  at  his  own  risk  as  proprie- 
tor, was  closed  in  1846  with  the  forty-ninth  volume,  a  fiftieth 
being  soon  after  added,  made  up  of  a  general  Index.  Pro- 
fessor B.  Silliman  was  then  associated  with  his  father,  who 
has  since  died,  and  now  conducts  it  at  New  Haven  in  conjunc- 
tion with  Prof.  J.  D.  Dana,  with  the  assistance  of  several  other 
Professors  of  Cambridge  and  New  Haven.  It  is  now  in  the 
forty-third  volume  of  the  second  series,  having  undergone  but 
little  change  beyond  a  reduction  in  bulk  from  1864,  necessitated 
by  the  difficulties  resulting  from  the  war.  In  this  journal  Biol- 
ogy occupies  less  space  than  other  sciences ;  there  are,  however, 
a  few  valuable  papers  in  both  Zoology  and  Botany,  and  under 
the  head  of  scientific  intelligence,  every  number  contains  critical 
notices  or  abstracts  of  worlS  and  other  doings  in  Biology,  which 
are  always  of  great  interest  on  this  side  of  the  water  as  well  as 
in  the  States. 

Washington  is  the  seat  of  an  Institution  which,  although  not 
coming  precisely  within  the  definition  of* a  Scientific- Society, 
contributes  largely  to  the  promotion  of  our  own,  amongst  other 
sciences,  by  publications  aft;er  the  model  of  Transacftions  of 
Academies,  as  well  as  by  other  means.  It  is,  moreover,  of  a 
nature  so  diflferent  from  any  we  have  in  this  country,  that  it  may 
not  be  out  of  place  to  enter  into  some  detail  as  to  its  history,  as 
gathered  from  the  official  reports,  as  well  as  from  what  we  have 
experienced  of  its  action.  The  founder  was  an  Englishman, 
James  Stnithson,  described  as  a  graduate  of  the  University  of 
Oxford,  who,  having  devoted  a  lone  life  to  the  pursuit  and  en- 
couragement of  science,  bequeathed  his  large  property  to  the 
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United  States,  in  trast,  to  found,  at  Washington,  an  Institntioo 
which  should  bear  his  name,  and  have  for  its  objects  the  in- 
crease and  diffusion  of  knowledge  amongst  men.  The  greater 
I)art  of  the  property  was  realized  in  1838,  but  considerable  de- 
ay  occurrea  in  its  application,  owing  chiefly  to  the  great  differ- 
ence of  opinion  that  prevailed  as  to  the  character  to  oe  given  to 
the  Institution,  the  oDJects  of  which  were  so  vaguely  indicated 
by  the  testator  under  these  two  heads,  the  increase  and  thediflFo- 
sion  of  knowledge.  At  length,  on  the  10th  of  August,  184S, 
an  Act  of  organization  was  passed  by  Congress,  and  the  '  Smith- 
sonian Institution  for  the  increase  and  diffusion  of  knowledge' 
was  established  at  Washington,  under  the  management  of  a 
Board  of  Eegents,  fifteen  in  number,  consisting  of  the  Vice- 
President  of  the  United  States,  the  Chief  Justice  of  the  Sa- 
Ereme  Court,  and  the  Mayor  of  Washington,  as  ex  officio  mem- 
ers,  three  appointed  by  the  Senate  from  its  own  body,  three  by 
the  House  of  Representatives  from  its  members,  and  six  citizens 
appointed  by  a  joint  resolution  of  both  houses ;  several  of  the 
prmcipal  executive  oflScers  of  the  States  to  be  cr  officio  members, 
with  occasional  honorary  membirs  to  be  elected  by  the  Begents. 
The  total  amount  of  the  bequest  received  into  the  United  States 
Treasury  on  the  Ist  of  September,  1888,  was  515.169  dollars, 
or  above  £125,000,  deposited  in  the  United  States  Treasury, 
and  producing  an  annual  income  of  $80,910,  payment  of  which 
they  have  succeeded  in  obtaining  in  coin,  making  nearly  £7000. 
There  was  also  at  the  time  of  the  establishment  of  the  Institu- 
tion an  accumulation  of  interest  amounting  to  $242,129,  or 
nearly  £56,000.  For  the  application  of  these  sums  different 
schemes  were  strongly  advocated  by  opposing  parties.  One, 
which  found  most  favor  with  the  national  and  pDpalar  party, 
was  the  formation  of  a  general  Library,  Museum,  and  Gallery  of 
Art  in  a  building  which,  by  its  dimensions  and  architectural 
design,  should  be  an  ornament  to  the  city,  and  a  splendid  me* 
morial  of  the  liberality  of  the  founder ;  whilst  others,  entering 
more  into  the  spirit  of  the  bequest,  urged  that  Smithson's  object 
could  never  have  been  the  glorification  of  Washington,  or  the  lo- 
calization of  knowledge,  but  the  promotion  of  science  wherever  or 
by  whomever  it  was  or  might  be  pursued,  and  that  the  fund  ought 
therefore  to  be  employed  in  the  encouragement  of  scientific  and 
literary  researches,  and  to  the  publication  and  transmission  of 
their  results  to  everv  quarter  of  the  gjobe  where  civilization 
could  reach,  with  such  buildings,  collections,  and  local  applian- 
ces only  as  should  be  immediately  subservient  to  these  objects. 
At  length  a  temporary  compromise  was  effected  between  the 
advocates  of  local  appliances  and  of  active  operations.  It  was 
determined  that,  besides  the  deposited  capital  which,  by  the 
Act»  was  to  be  left  untouched,  a  portion  of  the  income  was  at 
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first,  at  least,  to  be  annually  invested,  till  the  plans  should  be 
matured  by  experience,  ana  that,  of  the  remainder,  one  portion 
was  to  be  expended  in  the  formation  of  the  library,  museum, 
and  gallery  required  by  the  Act,  and  the  other  in  the  more  ac- 
tive operations  recommended  by  men  of  science,  whilst  the  ac- 
cumulations already  in  hand  were  to  be  applied  to  the  erection 
of  the  building,  the  relative  proportions  being  left  to  the  discre- 
tion of  the  Regents.  During  the  first  year  the  popular  party 
found  favor  with  the  majority  of  them,  and  large  sums  were 
squandered  on  the  building  and  local  objects;  but  in  time 
sounder  views  prevailed ;  the  active  operations  have  been  ex- 
tended with  a  success  we  all  can  appreciate,  and  the  Institution 
has  now  attained  a  position  of  practical  eminence  and  useful- 
ness to  science  in  strict  conformity  with  the  evident  intention 
of  the  founder.  This  happy  result  (as  far  as  I  can  judge  firom 
this  distance,  and  without  any  personal  communication)  must 
be  attributed  mainly,  if  not  entirely,  to  the  well-devised  plans 
of  the  Secretary,  Prof.  Henry,  and  to  the  zeal,  activity,  ana  per- 
severance with  which  he  has  .devoted  himself  to  their  practical 
carrying  out  during  the  twenty  years  that  have  elapsed  since 
the  foundation  of  the  Institution. 

The  edifice  was  originally  to  have  been  "  a  suitable  one,  con- 
structed in  plain  and  durable  materials ;"  but  the  Building  Com- 
mittee, giving  way  to  local  influences,  adopted  a  plan  described 
in  the  Secretary's  reports  as  being  in  the  Lombard  style,  with 
nseless  buttresses,  turrets,  and  towers,  the  convenience  of  the 
interior  entirely  sacrified  to  architectural  display ;  a  judgment 
which  an  inspection  of  the  plans  and  elevations  given  in  B.  D. 
Owen's  *  Hints  on  Public  Architecture'  fully  confirms.  The 
money  thus  lavished  on  the  freestone  facade  absorbed  so  much 
of  the  sum  at  command  that  the  interior  had  to  be  run  up  in 
wood,  lath,  and  plaster.  The  two  wings  were  thus  completed, 
and  the  main  building  presenting  a  frontage  of  200  feet  was  far 
advanced,  when  the  woodwork  gave  way,  and  had  to  be  replaced 
with  fireproof  materials  at  very  large  extra  cost,  the  roof  alone 
of  this  main  building  remaining  in  wood.  In  that  roof,  where 
little  danger  was  forseen,  a  fire  broke  out  through  the  careless- 
ness of  some  workmen  in  June  1864,  destroying  much  private 
!)roperty,  official  papers,  &c.,  although  the  most  valuable  stores, 
ibrary,  and  collections  of  the  Institution  were  preserved.  After 
these  disasters  the  ruling  powers  appear  at  length  to  be  con- 
vinced that  in  the  work  of  restoration  and  completion  they  must 
look  more  to  substantial  durability  than  to  architectural  effect; 
but  they  are  sadly  hampered  by  the  size  of  the  building,  so 
much  beyond  their  real  wants,  and  its  costly  style,  which  can- 
not now  be  altered.    In  this  building  were  to  be  deposited : — 

(1)  A  general  National  Library,  with  provisions  by  which 
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the  Institution  would  be  encumbered  by  all  the  trashy  produc- 
tions of  the  day,  without  means  of  procuring  those  really  valu- 
able to  science ;  this  tbey  have  succeeded  in  warding  off,  and 
are  endeavoring  to  limit  their  library  to  works  bearing  on  sci- 
ence. They  have  bestowed  especial  pains,  and  appear  to  be 
already  rich  in  Proceedings  and  Transactions  of  learned  Socie- 
ties and  other  serials  connected  with  science;  and  it  is  hoped 
that  they  will  be  gradually  relieved  from  their  general  and  use- 
less literature  by  the  transformation  of  the  Congress  Library 
into  the  great  National  United  States  Library,  instead  of  at- 
tempting to  impose  the  burthen  on  a  private  Institution  incapa- 
ble of  sustaining  it. 

(2)  A  general  Museum,  as  comprehensive  and  multifarious 
in  its  objects  as  our  own  British  Museum,  with  a  similar  aim  at 
popular  display.  But  the  impractibility  of  such  a  Museum, 
which  would  soon  absorb  an  annual  income  equal  to  their  whole 
capital,  is  now  felt,  and  the  collections  are  to  be  henceforth  re- 
stricted— 1st,  to  those  made  by  the  United  States  Exploring  Ex- 
pedition, the  care  of  which  has  been  imposed  on  the  Institution 
by  Congress ;  2nd,  a  limited  museum  or  type  specimens,  princi- 
pally of  the  products  of  the  American  Continent,  or  such  as  are 
thought  of  especial  interest  as  illustrating  the  Smithsonian  pub- 
lications ;  and  8rd,  collections  for  distribution,  to  which  I  shall 
presently  revert. 

(8)  A  Gallery  of  Art;  but  the  absurbity  of  imposing  upon 
such  an  Institution  the  care  and  maintenance  of  a  National  gal- 
lery is  so  evident,  that  the  collections  in  this  respect  have  been 
limited  to  some  plaster  casts  of  distinguished  individuds,  and  a 
very  few  pictures  they  could  not  refuse  the  charge  of. 

In  the  active  operations  of  the  Institution  the  knowledge  they 
are  called  upon  to  promote  has  been  divided,  as  in  the  great 
Academies  of  the  Continent  of  Europe,  into  the  three  great 
branches  of  Physical  Science,  Moral  and  Political  Science,  and 
Literature ;  the  Fine  Arts  being  nominally  included  in  the  latter 
class,  but  reallysomewhat  extrinsic  in  character,  and  practically 
passed  over.  What  has  been  effected  by  the  Institution  in  the 
second  and  third  classes,  it  is  beyond  my  province  to  inquire ; 
and  even  in  the  Physical  class  I  do  not  venture  to  express  any 
opinion  on  their  efforts  in  the  promotion  of  Meteorological,  As- 
tronomical, and  other  Physical  observations.  In  Biology  their 
exertions  have  been  directed  to  the  publications  of  Memoirs, 
Eeports,  and  other  papers,  to  the  promotion  of  Exploring  Expe- 
ditions, as  well  as  of  local  investigations,  to  the  distribution  of 
specimens,  and  to  the  fupilitating  the  interchange  of  publications 
and  other  vehicles  of  knowledge. 

The  principal  publications  of  the  Institution  are  in  two  series, 
the  one  in  4to,  the  other  in  8vo,  corresponding  generally  to  the 
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Transactions  and  Journals  of  Scientific  Societies.  The  4to  series, 
entitled  'Smithsonian  Contributions  to  Knowledge/  copiously 
illustrated  by  well-executed  plates,  has  now  attained  its  15th 
volume  (although  14  only  have  as  yet  reached  us,)  the  first 
having  been  published  in  1847,  less  than  a  twelvemonth  after 
the  foundation  of  the  Institution ;  the  8vo  series  was  only  com- 
menced in  1862,  without  plates,  and  now  forms  six  large  volumes. 
In  these  two  series  Physical  Sciences  and  Natural  History  (Bi- 
ology, Paleontology,  and  Geology)  occupy  nearly  equal  propor- 
tions; there  are  also  extended  ethnological  and  philological  Me- 
•moirs,  and  a  few  smaller  ones  on  miscellaneous  subjects.  The 
Biological  papers,  whether  systematic  or  physiological,  are  al- 
most entirely  illustrative  of  the  fauna  and  flora  of  North  Amer- 
ica, the  most  important  of  which  are  (including  two  or  three 
now  in  the  press)  Monographs  or  Catalogues  of  North  American 
Bats  by  H.  Allen ;  Mammals  and  Birds  by  S.  F.  Baird ;  Oology 
by  T.  M.  Brewer;  Eeptiles  by  S.  F.  Baird  and'C.  Girard ;  Cot- 
toid  Fish  by  C.  Girard ;  Marine  Invertebrata  and  Crustacea  by 
W.  Stimpson ;  Shells  by  W.  G.  Binney,  P.  P.  Carpenter,  T.  Prime, 
W.  Stimpson,  and  G.  W.  Tryon ;  Insects  by  J.  L.  LeConte,  H. 
Hazen,  BL.  Loew,  F.  E.  Melsheimer,  J.  G.  Morris,  R.  Osten  Sack- 
en,  H.  de  Saussure,  S.  H.  Scudder,  and  P.  R,  Uhler ;  in  Ani- 
mal Physiology  by  J.  Dean,  J.  Jones,  S.  W.  Mitchell,  G.  R. 
Morehouse,  and  J.  Wyman  ;  in  Insect  Embryology  by  L.  Agas- 
siz,  and  in  Microscopic  Biology  by  J.  W.  Bailey  and  J.  Leidy. 
In  Botany  we  have  W.  H.  Harvey's  Nereis  Boreali- Americana, 
illustrated  by  50  plates,  A.  Gray's  PlantsB  Wrightianse  Texano- 
Neo-Mexicanae,  and  three  papers  by  J.  Torrey  on  Californian 
plants.  Each  one  of  these  papers  is  separately  paged  in  order 
to  facilitate  their  separate  distribution. 

The  Smithsonian  reports  form  a  volume  in  8vo  for  each  year; 
they  contain,  besides  the  official  reports  of  the  proceedings  of 
the  Institution  for  the  preceding  year,  extracts  from  corres- 
pondence, reports  of  explorations,  &c.,  several  important  scien- 
tific papers  translated  from  foreign  languages,  and  some  original 
ones  on  various  scientific  subjects.  These  reports  to  Congress 
are  printed  at  the  expense  of  Government,  with  the  exception 
of  a  few  occasional  woodcuts  supplied  by  the  Institution. 

In  the  way  of  promoting  explorations  and  collection  of  obser- 
vations, the  efibrts  of  the  institution  have  hitherto  been  judi- 
ciously confined  as  strictly  as  possible  to  America,  Northern 
and  Arctic,  Central  and  Southern;  but  in  this  field  they  have 
done  much,  and  the  exertions  of  the  Institution,  with  conside- 
rable means  at  its  command,  cannot  but  remind  one  of  the 
equally  strenuous  and  successful  exertions,  as  to  one  branch  at 
least  of  science,  of  a  single  individual  in  our  own  country,  the 
late  Sir  William  Hooker,  or  of  the  more  general  ones  of  our 
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Boyal  Geographical  Society.  On  this  subject  I  cannot  do  bek* 
ter  than  quote  a  passage  from  the  Secretary's  Beport  of  March, 
1865,  when  speaking  of  the  aid  afforded  in  the  organization  of 
government  explorations  by  land  and  by  sea: — "  Whether  by 
official  representations  to  the  heads  of  departments  or  personsd 
influence  with  officers  and  employ^,  it  has  secured  the  engage- 
ment of  individuals  competent  to  collect  facts  and  specimens ; 
it  has  instructed  persons  tnus  engaged  and  others  in  the  details 
of  observation,  it  has  superintended  the  preparation  and  in  some 
cases  borne  the  expense  of  the  necessary  outfits,  has  furnished 
.  fresh  supplies  from  time  to  time  to  the  collectors  while  in  the 
field;  received  the  collections  made  and  preserved  them  for 
future  study,  or  at  once  consigned  them  to  proper  persons,  both 
at  home  and  abroad,  for  investigation,  directing  the  execution 
of  the  necessary  drawings  and  engravings  for  the  reports,  and 
finally  superintending  the  printing  and  even  the  distribution  of 
any  available  eddies  of  the  completed  works  to  Institutions  of 
science.  Prior  to  the  establishment  of  the  Institution  but  little 
had  been  done  by  the  Government  in  the  way  of  scientific  ex- 
plorations, with  the  exception  of  that  under  Captain  Wilkes, 
feut  since  then,  nearly  every  United  States  expedition,  whether 
a  survey  for  a  Pacific  Bailroad  route,  a  boundary  line,  or  a 
wagon  route  across  the  Bocky  Mountains,  or  an  ordinary  topo- 
graphical expedition,  has  been  influenced  or  aided  more  or  less 
as  above  stated.  Besides  these,  similar  explorations  have  been 
carried  on  without  any  reference  to  Government,  and  either 
entirely  or  in  a  great  measure  at  the  expense  of  the  Insti- 
tution and  always  at  its  suggestion."  An  enumeration  follows 
of  above  twenty  of  the  more  important  of  these  expeditions 
directly  organized  by  the  Institution  in  the  northern  and  west- 
ern portions  of  North  America,  in  Mexico,  Central  America^ 
Cuba,  Jamaica,  and  Bolivia. 

In  making  collections  by  means  of  these  expeditions  or  other- 
wise, the  object  has  not  been  so  much  to  supply  a  large  museum 
with  permanent  specimens,  or  duplicates  for  regular  exchanges, 
as  to  distribute  the  specimens  where  it  is  thought  they  might 
best  advance  the  cause  of  science,  by  being  most  accessible  to 
the  largest  number  of  students  engaged  in  original  investiga- 
tions. Much  has  been  done  in  this  way  in  the  encouragement 
of  local  societies  in  rural  districts  for  the  collection  of  specimena 
and  the  recording  of  natural  phenomena ;  and,  as  far  as  botany 
at  least  is  concerned,  the  collections  that  come  to  Europe  show 
that  the  official  statements  on  this  head  are  not  extravagant 
boasts. 

I  have  said  that  in  its  Library  the  Institution  is  endeavoriog 
to  obtain  a  complete  collection  of  Transactions  and  other  works 
of  a  serial  character  issued  by  learned  bodies.    This  they  ex- 
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pect  to  obtain  chiefly  by  a  liberal  system  of  exchange,  and  for 
that  purpose  it  is  now  in  corresponaenoe  with  upwards  of  1200 
of  the  Societies,  Public  Libraries,  and  principal  Universities  of 
of  the  Old  World. 

The  last  head  I  shall  refer  to  is  that  of  International  Ex- 
changes. From  the  first,  one  of  the  special  objects  of  the  Sec* 
retary's  plans  was  to  facilitate  the  direct  correspondence  between 
the  learned  institutions  and  scientific  men  of  the  two  worlds, 
and  the  free  exchange  of  their  publications.  Year  by  year  the 
plans  for  this  purpose  have  been  modified  and  improved  until 
they  haye  attained  an  extent  which  seems  only  to  require  con- 
trol to  guard  against  its  being  abused  by  private  interests  under 
the  name  of  science,  or,  perhaps  still  more,  of  benevolence.  At 
the  present  time  the  Institution  receives,  at  periods  made  known 
through  its  circulars,  any  books  or  pamphlets  of  scientific,  lite- 
rary,  or  benevolent  character  which  any  institutions  or  individ- 
uals in  America  may  wish  to  present  to  a  correspondent  else- 
where, subject  only  to  the  condition  of  being  delivered  in  Wash- 
ington free  of  cost,  and  being  accompanied  by  a  separate  list  of 
the  parcels  sent.  Where  any  party  has  any  special  works  to 
distribute,  the  Institution  is  prepared  to  furnish  lists  of  societies 
or  persons  to  whom  they  might  be  usefully  sent.  The  articles 
ana  yolumes,  when  receiv^,  are  assorted,  packed,  and  dis- 
patched to  the  agents  of  the  Institution  in  London,  Leipzig, 
Faris,  and  Amsterdam.  The  boxes  are  there  unpacked,  and 
the  contents  distributed  through  the  proper  channels.  The  re- 
turns for  these  transmissions  are  received  by  the  same  agents, 
packed  and  forwarded  to  Washington,  from  which  point  the 
parcels  for  other  parties  are  sent  to  their  proper  destination. 
All  the  expenses  of  packing,  agents,  freights,  &c.,  between  those 
four  towns  and  Washington  are  borne  by  the  Institution,  the 
parties  concerned  only  paying  the  local  carriage  from  or  to  these 
great  centers.  In  this  interchange  the  Institution  has  obtained 
special  facilities  on  the  part  of  custom-houses,  railroad  and 
steamboat  companies;  and  the  scientific  and  literary  world  have 
largely  availed  themselves  of  this  useful  system.  The  number 
of  packages  reported  as  dispatched  to  foreign  countries  from 
Washington  in  1864  was  1011,  contained  in  63  boxes,  weighing 
20,500  lbs.,  whilst  the  packages  received  in  return  was  2482, 
exclusive  of  those  for  tne  Smithsonian  library. 

We  haye  nothing  of  the  kind  in  this  country,  and  the  diffi- 
calties  of  interchange  of  books  and  specimens  with  the  Conti- 
nent  are  much  felt ;  the  comparative  cheapness  of  freights  is 
more  than  made  up  by  the  complicated  agencies  and  other  extra 
charges,  which  can  scarcely  be  avoided  even  by  the  few  who  are 
initiated  into  the  secrets  of  the  business.  A  box  of  specimens 
for  Hamburg,  which  the  carrier  took  to  the  wrong  continental 
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steamboat  agent  in  the  city,  cost  me  22s.,  when  for  258.,  I  might 
have  gone  myself  to  Hamburg  and  taken  the  box  with  me  as 
luggage.  The  sending  one  or  two  volumes,  or  a  small  packet 
of  specimens  into  Germany,  is  often  prevented  by  the  difficulties 
and  expense  attending  it.  It  is  not  to  be  expected  that  any  As- 
sociation in  this  countiT  should  be  endowed  with  funds  espe- 
cially devoted  to  the  diffusion  of  knowledge,  enabling  them  to 
undertake  the  transmission  gratis  of  scientific  works  and  speci- 
mens ;  but  it  appears  to  me  that  if,  for  instance,  the  six  Scien- 
tific Societies  which  are  in  future  to  be  assembled  in  this  local- 
ity were  to  join  in  salarying  agents  in  London  and  in  three  or 
four  of  the  principal  centers  of  science  on  the  Continent,  who 
should  receive  for  transmission,  pack,  and  periodically  despatch 
scientific  parcels,  and  distribute  return  packaffes,  charging  to  in- 
dividuals their  proportions  only  of  actual  disbursements,  the 
gain  to  science  would  be  considerable  and  the  charge  to  each 
society  but  small. 

In  glancing  over  the  general  tendency  of  the  biological  papers 
contained  in  the  works  I  have  ennumerated,  it  will  be  seen  tnat^ 
although  it  is  scarcely  half  a  century  since  our  American  breth- 
ren applied  themselves  in  earnest  to  the  investigation  of  the  nat- 
ural productions  and  physical  condition  of  their  vast  continent, 
their  progress,  especially  during  the  latter  half  of  that  period 
has  been  very  rapid  until  the  outbreak  of  the  receot  war,  so 
deplorable  in  its  effects  in  the  interests  of  science  as  well  as  on 
the  material  prosperity  of  their  country.    That  is,  however,  now 
fortunately  over ;  and  although  the  means  of  every  scientific 
institution  are  still  sadly  crippled  by  the  high  prices  and  heavy 
duties  resulting  from  that  war,  yet  many  of  them  appear  to  be 
resuming  their  former  activity ;  and  it  is  to  be  hoped  that  they 
will  now  again  receive  every  encouragement,  public  and  private, 
in  the  vigorous  prosecution  of  their  researches.     The  peculiar 
condition  of  the  North  American  Continent  reauires  imperatively 
that  its  physical  and  biological  statistics  shouia  be  accurately  col- 
lected and  authentically  recorded,  and  that  this  should  be  speed- 
ily done.     It  is  more  than  any  country,  except  our  Australian 
colonies,  in  a  state  of  transition.     Vast  tracts  of  land  are  still  in 
what  may  be  called  almost  a  primitive  state,  unmodified  by  the 
effects  of  civilization,  uninhabited,  or  tenanted  only  by  the  rem- 
nants of  ancient  tribes,  whose  unsettled  life  never  exercised  much 
influence  over  the  natural  productions  of  the  country.     But  this 
state  of  things  is  rapidly  passing  away ;  the  invasion  and  steady 

f)rogress  of  a  civilized  poj)ulation,  whilst  changing  generally  the 
ace  of  nature,  is  obliterating  many  of  the  evidences  of  a  former 
state  of  things.  It  may  be  true  that  the  call  for  recording  the 
traces  of  previous  conditions  may  be  particularly  strong  in  Eth- 
nology and  Archaeology ;  but  in  our  own  branches  of  the  science, 
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the  observations  and  consequent  theories  of  Darwin  having  call- 
ed special  attention  to  the  history  of  species,  it  becomes  partic- 
ularly important  that  accurate  biological  statistics  should  be  ob- 
tainea  for  future  comparison  in  those  countries  where  the  cir- 
cumstances influencing  those  conditions  are  the  most  rapidly 
changing.  The  larger  races  of  wild  animals  are  dwindling  down, 
like  the  aboriginal  inhabitants,  under  the  deadly  influence  of 
civilized  man.  Myriads  of  the  lower  orders  of  animal  life,  as 
well  as  of  plants,  disappear  with  the  destruction  of  forests,  the 
drainage  of  swamps,  and  the  gradual  spread  of  cultivation,  and 
their  places  are  occupied  by  foreign  invaders.  Other  races,  no 
doubt,  without  actually  disappearing,  undergo  a  gradual  change 
under  the  new  order  of  things,  which,  if  perceptible  only  in  the 
course  of  successive  generations,  require  so  much  the  more  for 
future  proof  an  accurate  record  of  their  state  in  the  still  unset- 
tled condition  of  the  country.  In  the  Old  World  almost  every 
attempt  to  compare  the  present  state  of  vegetation  or  animal 
life  with  that  wnich  existed  in  uncivilized  times  is  in  a  great 
measure  frustrated  by  the  absolute  want  of  evidence  as  to  that 
former  state ;  but  in  North  America  the  change  is  going.forward 
as  it  were  close  under  the  eye  of  the  observer.  This  consid- 
eration may  one  day  give  great  value  to  the  reports  of  the  nat- 
uralists sent  by  the  Government,  as  we  have  seen,  at  the  insti- 
gation of  the  Smithsonian  Institution  and  other  promoters  of 
science,  to  accompany  the  surveys  of  new  territories.  For  pres- 
ent purposes  we  want  very  much  a  digest  of  the  new  observations. 
Synopsis  of  some  classes  of  insects  and  other  animals  appear  in- 
deed m  a  complete,  or  nearly  complete  form  in  the  Smithsonian 
and  other  publications  above  mentioned;  but  we  have  as  yet  no 
complete  flora  of  North  America.  The  admirable  one  began  so 
many  years  since  by  Torrey  and  Gray  has  been  so  long  inter- 
rupted that  it  requires  rewriting  from  the  beginning ;  and  there 
is  no  greater  service  to  the  science  that  the  distinguished  Cam- 
bridge Professor  could  now  render  than  the  resumption  of  that 
work,  in  any,  however  much  abridged  form. 

The  American  Museum  reports  suggest  some  topics  worthy  of 
consideration  with  regard  to  the  general  question  of  Natural 
History  Collections.  The  first  thing  that  strikes  one  is  th^  want 
of  a  National  Central  Museum  for  the  reception  of  as  complete 
a  representation  as  can  be  obtained  of  the  North  American 
Fauna  and  Flora,  with  so  much  at  least  of  foreign  specimens  as 
may  be  required  for  comparison  and  generalization.  For  this 
they  seem  to  have  depended  on  the  enorts  of  private  scientific 
bodies ;  but  the  progress  of  these,  so  far  as  they  have  gone, 
seems  to  corroborate  the  experience  of  the  Old  World,  that  the 
useful  maintenance  of  such  an  establishment  is  absolutely  hope- 
less unless  it  be  supported  at  the  public  expense,  or  by  the  an- 
Am.  Joub.  Sci.— fisooND  Bbbibs,  You  JXJV  No.  isa— Not.,  1867. 
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Bual  proceeds  of  a  suffioiently  large  inalicQable  capital.  In 
America,  as  in  Europe,  almost  every  Natural  History  Society, 
small  or  large,  begins  by  contemplatiDg  the  formation  of  a  Mu- 
seum,  undefined  as  to  limits ;  contributions  are  invited  and  dona- 
tions thankfully  received  from  every  quarter,  without  reference 
to  value  or  practical  utility.  At  first,  whilst  the  Librarian,  Sec- 
retary, or  other  manager  takes  a  personal  interest  in  the  arrange- 
ment and  exhibition  of  the  objects  received,  when  donors  can 
bring  their  friends  to  see  their  contributions  displayed  on  shelves 
or  in  glass  cases  with  their  own  names  paraded  on  ihe  cards, 
when  most  of  the  members  of  the  Society  have  the  new  feeling 
of  a  personal  share  in  the  ownership  of  the  collections,  when 
the  number  of  speK^imens  received  is  blazoned  forth  as  a  matter 
of  pride  and  gratification,  these  incipient  museums  may  have 
considerable  infiuence  in  stimulating  collectors  and  observers  of 
nature.  But  after  a  time  these  collections  outgrow  the  Society's 
means,  the  specimens  which  may  be  required  for  study  or  com* 
parison  are  encumbered  by  a  mass  of  trash  presented  by  persons 
who  do  not  know  what  else  to  do  with  it,  or  who  have  attadied 
a  false  value  to  the  fruits  of  their  own  labors,  the  permanent 
officer  can  no  longer  have  time  to  select  for  exhibition  what  is 
worthy  of  it,  nor  to  arrange  those  which  might  be  available  for 
reference,  and  the  Societv  cannot  afford  to  maintain  the  necessary 
staff  of  keepers,  even  if  they  have  a  buildingr  large  enough  for 
the  purpose.  Packages  and  specimens  are,  nowever,  still  re- 
ceived, exhibited  at  meetings  to  elicit  formal  thanks,  and  then 
consigned  to  oblivion  and  decay  in  cupboards  and  garrets,  the 
members  generally  taking  no  further  interest  in  what  they  can 
make  no  use  o£  If  afterwards  attention  is  called  to  this  state 
of  things,  it  may  be  felt  that  something  must  be  done ;  the  gra* 
tuitous  aid  of  patriotic  members  is  called  in,  and  the  museum 
may  be  more  or  less  purged  of  trash  and  partially  arranged. 
But  gratuitous  aid,  like  voluntary  subscriptions,  is  genenlly 
given  on  the  spur  of  the  moment,  and  can  never  be  depended 
on  for  long  continued  and  ever  increasing  demands ;  the  coUec> 
tions  relapse  into  a  condition  worse  than  the  previous  one,  till 
at  last  the  Society  is  obliged  to  dispose  of  them  as  a  clog  on,  in- 
stead of  an  aid  to,  their  operations.  Such  is  the  history  of  many 
a  museum  I  could  name  on  the  Continent  and  at  home,  including 
our  own,  and  such  seems  destined  to  be  the  career,  on  a  large 
scale,  of  the'  Boston  Society,  notwithstanding  its  large  invested 
funds,  if  something  is  not  done  to  give  it  a  permanent  indepen- 
dence of  individual  disinterested  efforts.  It  is  now  in  the  gratni- 
tons  aid  period ;  but  when  its  present  stores  are  doubled  or  quad- 
rupled, when  the  thirteen  or  fourteen  unpaid  curators  most  not 
only  give  their  whole  time  to  it,  but  require  each  of  them  one 
or  more  assistants  to  do  the  work  usefully,  it  will  not  be  done  at 
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all ;  and  unless  the  Society  .receives  that  extensive  support  which 
can  only  be  expected  from  the  State,  stowage,  neglect,  and  de- 
struction must  ensue.  It  is  no  doubt  considerations  such  as  these 
that  have  induced  the  Smithsonian  Institution  to  repudiate  the 
burthen  attempted  to  be  imposed  on  them  of  a  National  Museum 
which  even  the  whole  of  tneir  income  would  be  insufficient  to 
maintain. 

There  is  another  class  of  museums  which  the  Smithsonian 
Institution  appears  to  be  promoting  and  assisting,  with  what  re- 
suits  I  have  not  sufficient  means  of  judging;  these  are  local 
museums  on  a  smaller  scale  in  the  smaller  cities  and  provincial 
towns.  We  have  many  such  in  Europe,  both  on  the  Continent 
and  in  our  own  country,  and  if  judiciousljr  formed  and  ade- 
quately maintained,  ought  to  be  very  useful  in  encouraging  the 
taste  K>r  observation  at  home,  and  giving  the  scientific  visitor 
from  a  distance  authentic  information  on  the  natural  history  of 
the  district.  But  too  manjr  of  them  depend  on  the  fluctuating 
support  of  voluntary  contributions,  and  follow  the  fate  of  mu- 
seums of  societies.  I  have  had  occasion  to  go  over  many  of 
these  local  museums  in  various  parts  of  the  Continent  and  some 
of  our  own,  and  it  had  been  my  intention  to  have  collected  infor* 
mation,  and  in  one  of  my  addresses  to  have  prefaced  some  gen- 
eral observations  on  the  subject,  with  a  detailed  review  of  all 
our  provincial  Natural  History  museums  and  Associations ;  but 
so  many  of  them  are  unfortunately  more  or  less  in  a  state  of 
collapse  or  uselessness,  that  I  feared  that  special  notes  might  be 
invidious.  I  may  perhaps  be  allowed,  however,  generally  to  re- 
mark, that  it  appears  to  me  that  local  provincial  societies  cannot 
better  apply  their  funds  and  influence  than  in  the  establishment, 
on  a  permanent  and  independent  footing,  of  a  public  museum, 
confining  their  publications  to  matters  of  purely  local  interest, 
which  the  general  naturalist  is  not  to  be  called  upon  to  notice; 
that  this  museum  should  aim  at  completeness  in  representing 
the  local  district ;  that  exotic  specimens  should  be  restricted  to 
such  a  limited  number  of  representative  types  or  specimens  for 
comparison  as  their  means  will  aflford,  selected  solely  in  propor- 
tion to  their  utility  in  the  museum,  without  reference  to  the  indi- 
viduality of  the  donor,  or,  if  a  certain  number  of  complementary 
specimens  must  be  retained  for  a  time  in  order  to  keep  up  the 
public  interest  in  the  establishment,  such  specimens  be  unhesi- 
tatingly expelled  as  soon  as  the  cause  for  retaining  them  is  gone. 

In  conclusion,  I  may  perhapS  be  excused  in  alluding  to  some 
general  principles  in  the  management  of  large  museums,  which 
are  inculcated  by  the  Smithsonian  Institution,  more  or  less  fol- 
lowed on  the  Continent,  formerly  almost  ignored  with  us,  but 
now  more  generally  recognized.  These  are  liberality  of  ex- 
changes, fiacilities  for  study,  and  rejection  of  trash,  principles 
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which  it  may  be  hoped  are  even  gaining  upon  that  most  < 
tially  conservative  establishment,  our  gigantic  and,  I  might  al* 
most  add,  all-grasping  British  Museum.  The  larse  sums  annu- 
ally voted  for  its  support  by  the  nation  justify,  indeed,  not  only 
the  exhibition  on  a  most  extensive  scale  of  attractive  specimens 
for  the  occasional  instruction  or  excitement  to  observation  they 
may  give  to  the  general  public,  but  also  the  concession  to  the 
popular  party  of  a  rare  snow  for  the  thousands  of  gazers  who 
would  otnerwise  congregate  for  less  harmless  amusements ;  but 
a  large  proportion  of  the  support  or  contributions  to  the  museum 
is  granted  or  given  in  the  name  of  Science,  and  Science  has  a 
right  to  its  full  share  in  the  consequent  benefit  Whether  Nat- 
ural History  be  or  not  under  the  same  roof  as  Art,  Literature, 
and  Archaeology,  Science  has  a  claim  upon  Parliament  to  pro- 
vide buildings  and  maintain  a  staff  adequate  to  the  scientific 
arrangement  of  the  collections ;  and  she  has,  I  think,  also  a 
right  to  call  on  the  management,  be  they  a  composite  Board  of 
Trustees  or  individual  responsible  heads,  to  reserve  days,  aooom- 
modation,  and  specimens  for  examination  and  study,  to  allow  of 
the  requisite  appliances  of  light  and  heat  in  the  process,  to  cause 
the  stores  that  nave  accumulated  for  more  than  half  a  oentoiy 
to  be  turned  out  of  their  hidden  repositories,  to  have  what  is 
useful  to  scientific  researches  renderea  accessible  for  the  purpose, 
the  surplus  duplicates  employed  in  a  liberal  system  of  exchanges, 
with  an  eye  quite  as  mucn  directed  to  the  distributing  them  use- 
fully as  to  the  pecuniary  value  of  any  expected  return;  and  to 
authorize  the  consigning  to  the  dust-cart  all  absolute  rubbish 
occupying  valuable  space. 


Art.  XXSILL—The  Action  of  Sunlight  on  Glass;  by  Thohas 

Gaffield. 

[Concluded  from  pafe  252.] 

The  comparative  power  of  glass  of  different  kinds  to  transmit 
the  actinic  rays  I  have  tested,  by  placing  underneath  pieces  of 
each  kind,  pieces  of  easily  changing  glass,  (whito  plate  or  Bel- 
gian sheet  glass,)  exposing  them  one  year,  and  notioing,  at  the 
end  of  that  period,  the  comparative  depth  of  the  yellow  or 
pink  color  to  which  the  unaer  pieces  had  chang^.  The  re- 
sult of  my  experiments  proved  that  the  most  easily  transmis- 
sive  of  the  colorless  glasses  were  the  English  crown,  French 
plate,  two  kinds  of  whito  crystal  sheet  made  in  Massachu- 
setts, (from  the  celebrated  Berkshire  white  sand,)  the  New 
Jersey  sheet  glass,  one  kind  of  English  plate,  and  one  kind 
of  Belgian  sheet>  and  about  in  the  order  which  I  have  named 
them. 
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Of  the  colored  glasses,  the  blue  transmitted  the  most,  the  pur- 
ple less,  the  red  and  orange  the  leasts  the  glasses  under  these  two 
and  the  yellow  and  green  showing  little  or  no  change. 

This  last  experiment  proves  the  propriety  of  the  preference 
given  bj  photographers  to  blue  glass  tor  skylights,  oecause  it 
transmits  the  blue  rays,  which  exert  the  most  actinic  power. 
But  it  may  be  added,  that  a  colorless  white  glass,  or  bluish 
white, — if  one  which  will  not  change  by  sunlight  to  a  yellow 
or  rose  color,  owing  to  the  presence  of  manganese,  or  any  other 
cause, — is  equally  good,  as  it  will  transmit  all  the  rays,  and 
among  them^  the  actinic  or  blue  ones.  In  proportion  as  any 
kind  changes  to  a  yellow  or  rose  color,  it  will  lose  its  power  of 
transmission,  and  its  value  as  photographic  glass.  I  have  seen 
specimens  of  the  two  kinds  of  white  crystal  sheet  made  in 
Massachusetts,  before  alluded  to,  which  answered  the  demands 
of  photographic  artists.  Of  forei^  glass,  I  have  noticed  a  fine 
bluish  white  sheet,  made  lately  without  manganese,  from  a  cer- 
tain excellent  manufactory  in  Belgium,  and  one  kind  of  English 
crown  glass. 

Should  plate  glass  be  required,  the  most  permanentljr  endu- 
ring, or  least  likely  to  assume  a  yellow  color,  are  a  superior  kind 
of  white  plate,  made  by  the  French  and  Belgian  Plate  Glass 
Companies,  and  an  excellent  quality  of  German  crystal  plate, 
made  at  a  long  established  factory  in  Hanover. 

I  desire  to  say  here,  however,  that  it  is  not  the  place  where 
any  glass  is  made,  which  determines  its  good  character,  but  the 
actual  constituent  materials  and  the  superiority  of  its  manu- 
facture. 

Manu&cturers  are  frequently  changing  thei  r  mixture  or ' '  batch, " 
so  that  any  results  ^iven  with  one  set  of  samples  might  differ 
from  those  made  with  another  set,  from  the  same  manufacturers. 
For  this  reason,  in  noticing  any  differences  which  may  occur  in 
experiments  made  by  any  of  our  readers,  this  fact  should  be 
considered  as  an  explaining  cause. 

I  have  seen  specimens  of  glass  from  a  factory  which  changed 
to  a  yellowish  tin^  in  a  few  months,  others  which  changed  to  a 
purplish  hue,  and  still  others  from  the  same  factory,  which 
nardly  changed  at  all.  A  difference  in  the  mixture,  (or  batch, 
as  it  is  termed),  makes  a  difference  in  the  tinge  of  the  specimens 
from  the  same  factory,  both  before  and  after  exposure  to  sun- 
light. The  chief  points  for  photographers  are  to  get  glass  made 
from  as  pure  materials  as  possible,  of  as  light  a  color  as  practi- 
cable, and  free  from  oxyd  of  manganese.  A  glass  like  either 
of  those  named  above,  as  most  easily  transmitting  the  actinic 
rays,  might  be  good  for  one  year  or  more,  and  then  become  very 
much  injured  for  photographic  effeotS|  by  the  change  of  color  to 
yellow  or  pink  by  sunlight. 
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Any  photographer  can  make  these  obsenrations  practtoal,  hj 
testing  the  action  of  sanlight  for  six  months  or  a  year,  on  ul 
the  specimens  offered  him  for  sale.  And  all  mannfactarere 
can  make  them  practical,  by  making  their  glass  of  pare  mate- 
rials, which  will  not  have  to  be  ^*  doctored,"  to  nse  the  glass- 
makers'  term  for  the  use  of  manganese ;  or  by  allowing  the  glass 
to  assume  its  natural  color,  even  if  it  be  a  little  blue  or  green, 
rather  than  to  run  the  risk  of  its  subsequent  change  to  yellow 
or  purple  by  exposure  to  sunlight 

In  the  Gomptes  Bendus  for  January  14th,  1867,  Pelouze  says, 
(and  we  believe  he  is  the  first  and  only  writer  who  has  made 
this  observation) : 

''Exposure  to  red  heat  deeolorizes  the  glasses  which  have 
been  made  yellow  by  sunlight,  or  to  speak  more  exactly,  they 
retake  the  light  green  shade  which  they  had  before  exposure. 
A  second  exposure  to  sunlight  produces  a  second  coloration, 
similar  to  the  first,  and  a  red  heat  makes  it  disappear  again* 
These  phenomena  can  be  reproduced  indefinitely.  The  glass 
preserves  its  transparency  ana  does  not  give  place  to  any  8tri» 
or  bubbles."    He  also  says : 

"  I  possess  specimens  of  glass  rendered  violet  by  sonlight 
All  present  the  property  of  being  decolorized  by  heat.  A  tem- 
perature of  860  degrees  is  not  sufficient.  It  is  necessary  to  have 
that  employed  in  the  reheating  of  glass  in  general,  and  that  is 
in  the  vicinity  of  red  heat  The  glass  decolorized  by  heat  when 
exposed  to  sunlight  retakes  the  amethyst  color  which  it  acquired 
the  first  time,  loses  it  anew  when  it  is  heated ;  and  these  curious 
phenomena  can  be  reproduced  without  cessation." 

In  confirmation  of  this  most  interesting  statement  of  Pelouze, 
I  have  exposed  in  a  glass  stainer's  kiln,  several  spectmens  of 
glass  which  had  been  changed  by  the  action  of  sunlight,  some  to 
a  yellow  and  some  to  a  purple  color.  The  exposure  to  an  ex- 
treme red  heat  made  the  glass  assume,  some  a  white,  some  a  yel- 
lowish  white,  and  some  a  green  color,  which  were  probably  the 
original  colors.  These  specimens  were  taken  from  windows 
where  they  had  been  exposed  from  a  few  years  to  more  than 
half  a  century.  Further  experiments,  which  I  have  already 
commenced,  will  show  whetner  we  can  reproduce  the  exact 
original  colors  by  heat,  after  being  changed  by  exposure  to  aun- 
light. 

We  have  in  the  same  kiln  exposed  some  dozen  original  and 
unexposed  specimens  of  what  are  called  colorless  window  glasses 
of  different  kinds  and  shades  of  color,  and  found  them  on- 
changed  in  the  slightest  degree  by  the  action  of  great  heat^  while 
similar  specimens  have  been  changed  in  a  few  days,  weeks  or 
months,  by  the  simple  action  of  the  sun's  rays.  Fifteen  meci* 
mens  of  really  colored  glasses,  (red,  green,  y^ow,  &o.,)  have 
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been  exposed  in  the  same  way  without  any  change  of  color,  ex- 
cept a  very  slight  one  in  a  few  specimens  which  were  burnt  or 
over-heated. 

In  PoggendorfiTs  Annalen,  Berlin,  of  May  1st,  1889,  is  re- 
corded the  following  interesting  fact  by  A.  Splittgerber : 

'^  I  would  mention  a  curious  fact,  in  which  the  sunbeams  have, 
if  I  may  say  so,  done  something  in  the  art  of  penmanship ;  not 
only  on  the  surface,  but  by  inscribing  characters  through  the 
body  of  the  glass ;  and,  though  the  matter  is  based  upon  causes 
well  known  by  experience,  yet  there  has  probably  never  before 
been  so  striking  an  instance  of  their  effect  known.  I  am  in 
possession  of  a  plate  of  glass  which  was  used  as  a  window 
pane  for  more  than  twenty  years,  and  on  which  was  an  inscrip- 
tion in  gold  letters.  This  inscription  was  taken  off  by  grinding 
the  plate  on  both  sides,  and  polishing  it  so  as  to  have  a  new 
surface.  When  the  glass  had  been  polished,  the  inscription 
could  again  be  clearly  seen.  The  parts  which  had  been  under 
the  letters  remained  white,  while  the  remainder  of  the  plate  had 
assumed  a  violet  tint,  in  consequence  of  the  manganese  it  con* 
tained,  a  coloring  which  permeates  the  whole  mass,  as  the  grind- 
ing of  the  surface  prov«i.  The  uncovered  part  of  the  plate, 
especially  when  laid  upon  a  white  background  show  the  clearly 
readable  characters." 

The  same  or  a  similar  instance  is  related  by  Dr.  Herman  Yogfl 
in  the  Photographische  Mittheilungen,  Berlin,  of  Sept.,  1866. 

Desiring  to  produce  a  similar  result^  we  made  an  inscription 
on  a  piece  of  Belgian  sheet  glass,  in  part  with  gold  and  silver 
leaf,  and  in  part  with  black  and  white  paint.  The  gold  and 
silver  leaf  were  soon  washed  off,  but  the  black  and  white  painted 
letters  remained,  and  being  removed  afber  an  exposure  or  nearly 
two  years,  the  words  stood  out  in  clear  contrast  and  full  propor- 
tions, the  inscription  being  in  the  original  color  of  the  glass,  and 
the  surrounding  portions  having  been  changed  by  the  action  of 
the  sunlight  to  a  purple  color. 

A  very  interesting  experiment  can  be  made,  to  show  the  grad- 
ually increasing  effect  of  the  sunlight  on  glass,  b^r  taking  a  piece 
of  easily  changing  glass,  say  4x20  inches,  painting  black  a 
strip  4x2  inches  at  each  end  to  preserve  the  original  color,  and 
then  exposing  the  strip  to  sunlight.  At  the  end  of  one,  two, 
four,  six,  eight  and  ten  months,  one,  two  and  three  years  respec- 
tively, cover  with  black  paint  a  strip  4x2  inches,  and  at  the 
end  of  three  years  remove  all  the  paint,  and  you  will  have,  in  a 
single  piece  of  glass,  the  original  color  and  all  the  gradations  of 
change  effected  by  exposure  from  one  to  thirty -six  months.  I 
have  made  a  similar  one  with  Belgian  sheet  glass  exposed  nearly 
two  years.  It  is  one  of  those  interesting  experiments  which 
speak  for  themselves,  and  defy  suspicion  or  contradiction. 
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I  have  made  an  experiment  for  one  year  with  two  kiiids  of 
easily  changing  glass  out  of  doors,  and  out  of  the  direct  rays  of 
the  sun,  and  found  that  they  were  both  slightly  affected,  and 
changed  toward  a  yellowish  color.  I  did  not  expect  any  change, 
but  can,  perhaps,  properly  account  for  it,  on  the  ground  that  it 
was  the  result  of  the  action  of  diffused  sunlight  It  is  barely 
possible  that  the  sun  may  for  a  few  minutes  in  some  days  of  the 
year  have  cast  some  reflections  when  I  was  not  present,  in  the 
dark  corner  in  which  I  placed  my  specimens. 

It  may  be,  that  the  action  of  the  sun's  heat  produced  the 
slight  efrect  noticed.  If  so,  it  would  be  an  interesting  oonfirma- 
tion  of  Tyndall's  experiments,  and  of  his  theory  of  the  correla- 
tion of  forces.  I  do  not  consider  my  single  experiment  as  en- 
tirely conclusive,  and  shall  make  others,  which  will  give  us  more 
material  for  proper  theories  and  conclusions. 

The  experiments  which  I  have  carried  on  for  four  years  em- 
brace one  specimen  of  optical  glass,  a  few  kinds  of  flint  glass 
and  glass  ware ;  sixteen  kinds  of  French,  Belgian,  German  and 
English  plate  glass,  four  kinds  of  American,  English,  French 
and  Belgian  rough  plate,  two  of  American  and  English  crown 
glass,  ten  kinds  of  American,  Belgian,  French  and  English 
white  sheet  glass,  four  kinds  of  American,  Belgian  and  Eng- 
lish ordinary  sheet  glass,  fifteen  kinds  and  shades  of  English 
colored  glass,  four  of  opaque,  white  enamelled  and  ground  glass, 
and  one  piece  of  the  rough  metal  of  American  sheet  glass ;  in  all, 
about  sixty  varieties. 

I  have  watched  and  recorded  in  some  experiments,  the  results 
from  day  to  day,  in  others  from  month  to  month,  and  season  to 
season.  I  have  now  commenced  a  series,  in  which  I  may  record 
results  from  year  to  year,  for  ten  years  or  more.  In  these,  it 
may  be  found  that  specimens  of  what  are  called  colorless  glasses 
changed  to  a  yellow  color  by  exposure  for  a  year,  may  by  much 
longer  exposure  be  turned  to  a  yellowish  pink  and  a  purple. 
And  some  which  have  been  entirely  unaffected,  may  be  affect^ 
by  an  exposure  for  ten  or  twenty  years.  Perhaps  some  of  the 
colored  glasses  may  show  signs  of  a  change  of  hue  or  shade. 

These  new  experiments  include  rough  and  polished  plate, 
crown,  cylinder,  ground,  enamelled  and  colored  glass,  I  have 
also  begun  to  expose  under  several  of  these  kinds  of  glass^  pieces 
of  easily  changing  glass,  which  I  shall  take  in  from  year  to 
year,  these  under  pieces  showing  the  power  of  these  glasses 
above  them  to  transmit  the  actinic  rays. 

The  most  easily  changing  glasses  are  a  certain  kind  of  white 
plate,  which  changes  from  a  white  to  a  yellowish  color,  and  a 
certain  kind  of  Belgian  sheet,  which  the  manufacturers  used  to 
make  of  a  brownish  yellow,  (they  now  make  it  of  a  bluish  or 
greenish  hue,  and  it  is  not  so  easily  changed,)  which  changes  U> 
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a  flesh  color,  or  a  pinkish  hue.  I  have  accordingly  taken  these 
two  kinds,  for  my  under  glass  experiments.  Under  each  of  seve- 
ral  kinds,  to  be  expos^  from  one  to  ten  or  twenty  years, 
I  have  placed  pieces  4x2  of  the  white  plate.  I  shall  take 
in  one  piece  at  the  end  of  the  first,  second,  third,  foarth,  sixth 
and  tenth  year.  These  six  lights  will  show  the  increased  action 
of  the  transmitted  rays  firom  year  to  year.  By  comparing  the 
different  series  with  each  other,  one  can  perceive  the  comparative 
actinic  power  of  each  kind  of  glass,  or  rather,  their  compara- 
tive power  of  transmitting  actinic  rays. 

Another  interesting  under  experiment  is  the  following.  I  have 
placed  under  one  piece  of  each  kind  of  glass  exposed,  a  piece 
of  easily  changing  glass,  which  I  shall  take  in  at  the  end  of 
the  year. 

At;  the  beginning  respectively  of  the  second,  third^  fourth, 
sixth  and  tenth  years,  I  shall  place  under  the  same  piece, 
another  strip  of  4x2  inch  glass,  taking  in  each  piece  at  the  end 
of  the  year  of  its  exposure.  This  series  will  show  the  diminish* 
ing  or  increasing  power  of  the  glasses  under  which  they  have 
been  exposed,  to  transmit  the  actinic  rays ;  in  other  words,  will 
show  wnether  exposure  to  the  sun  increases  or  diminishes  the 
actinic  power  of  the  glasses  exposed,  and  renders  them  better  or 
worse  for  photographic  purposes. 

I  have  taken  a  piece  of  4x  18,  of  easilv  changing  white  plate, 
painted  with  black  paint  two  inches  of  each  end,  to  preserve 
the  original  color,  and  exposed  the  piece.  At  the  end  of  the 
year,  I  shall  paint  over  two  inches  more  of  the  glass.  At  the 
end  respectively  of  two,  three,  four,  six,  and  ten  years,  I  shall 

f)aint  over  two  inches  more.  At  the  end  of  tms  time,  or  a 
onger  term,  I  shall  remove  all  the  black  paint,  and  on  one  light, 
I  shall  have  all  the  grades  of  changed  color  and  shade  produced 
b^  their  different  lengths  of  exposure.  I  shall  lay  aside  one 
piece  of  4x18  white  plate,  taken  from  the  same  sheet  with  the' 
exposed  light,  in  order  to  compare  the  original  with  the  changed 
specimen. 

I  have  painted  and  exposed,  just  inHhe  same  manner  as  above 
described,  a  piece  of  4  X 16  of  easily  changing  Belgian  sheet  glass. 

To  show  a  speaking  proof  of  the  painting  power  of  the  sun- 
light, I  have  taken  a  piece  of  4x6  Belgian  sneet  and  covered 
it  with  a  thin  plate  of  brass,  having  the  allowing  letters  cut  out 
of  it:  T.  G.,  Jan.  1,  1867.  I  have  taken  another  piece  4x6 
Belgian,  and  stuck  on  with  gum  shellac  the  two  letters  T.  G. 
Afler  exposure  of  one  year  or  more,  the  removal  of  the  brass 
plate  and  letters  will  show  in  the  former  ease,  rose  or  purple 
colored  letters  on  a  brownish  yellow  ground,  and  in  the  latter, 
brownish  yellow  letters  on  a  rose  or  purple  colored  ground. 

A  similar  experiment  as  the  above,  I  have  commenced  with 
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two  pieces  of  white  plate,  and  the  simple  letters  T.  G.,  withoat  the 
date.  The  resalt  ot  the  experimeDt  m  a  year  or  more,  will  be  to 
show  in  one  ease,  yellowish  letters  on  a  light  colored  gronnd,  and 
in  the  other,  light  colored  letters  on  a  yellowish  ground. 

I  have  thus  given,  as  briefly  as  possible,  and  yet  as  fully  as 
desirable,  an  account  of  my  past  and  present  experiments. 
New  ones  are  suggested  from  year  to  year.  I  trust  that  this  in- 
teresting field  for  observation  and  experiment  may  be  worked 
in  other  countries.  There  is  ample  room  for  research  in  the  ap- 
plication of  chemical  knowledge,  of  qualitative,  quantitative, 
and  spectral  analysis,  and  of  photogenic  tests,  to  discover  the 
exact  action  and  causes  of  the  interesting  effects  of  the  sun's 
rays,  which  have  here  been  noticed. 

Theories, — The  interesting  phenomena  of  which  I  have  given 
an  account^  have  given  rise  to  many  theories  to  account  for  their 
cause.  Some  attribute  them  to  the  presence  of  oxyd  of  iron, 
and  some  to  oxyd  of  manganese.  Exactly  how  the  change 
takes  place  is  a  question  on  which  writers  differ,  although  it  is 
my  opinion  that  the  precise  explanation  can  only  be  given  after 
a  multiplication  of  experiments,  and  a  thorough  examination  of 
exposea  and  unexposed  specimens  of  glass  by  quantitative  and 
quaUtative  analysis,  and  perhaps  bv  spectral  analysis  and  ob- 
servation of  photogenic  effects,  or  photogenic  tests.^ 

We  will  briefly  state  the  part  which  the  oxyds  of  iron  and 
manganese  play  in  glass  making.  In  almost  all  kinds  of 
window  glass,  and  in  some  poorer  qualities  of  flint  glass,  and 
glass  ware,  materials  are  used  which  are  not  perfectlv  and 
chemically  pure.  The  sand,  the  carbonate  or  sulphate  of  soda, 
and  the  lime,  one  or  all,  contain'  slight  impurities  of  iron,  the 
protoxyd  of  which  gives  glass  a  green  color.'  To  correct  this, 
afler  the  batch  is  partially  melted,  a  little  oxyd  of  manganese, 
called  glass-maJcer's  soap,  is  put  into  the  crucible  or  glass  pot; 
'some  of  the  oxygen  of  the  manganese  flies  off  to  the  iron,  and 
converts  the  protoxyd  into  peroxyd  of  iron.  The  peroxyd 
gives  a  yellowish  color  to  the  glass,  and  this,  being  complimen- 
tary to  the  natural  pink  of  the  manganese,  is  neutralized,  and  . 
the  glass  is  thereby  made  of  a  light  color.  When  the  sunlight 
acts  upon  glass  thus  made,  the  nice  e(]^uilibrium  between  the 
oxygen  of  the  iron  and  the  manganese  is  disturbed,  and  some- 
times the  yellow,  and  sometimes  the  pink  or  purple  color  is  pro- 
duced.   I  have  produced  all  shades  or  the  purples,  running  from 

*  Since  writing  the  above,  bj  the  kindness  of  Ut.  John  A.  Whipple,  the  distin- 
guished photographer  of  Boston,  I  have  been  enabled  to  show,  b  j  the  oomparatire 
darkening  of  sensitive  paper  under  several  exposed  and  unexposed  specimens,  the 
effect  of  exposure  to  sunlight  for  one  year.  The  loss  of  actinic  power,  or  power 
to  transmit  the  actinic  rays,  was  in  proportion  to  the  change  of  color.  This  was 
in  some  varieties  of  glass  quite  perceptible,  but  in  all  will  be  more  so  after  an  ex- 
posure  of  several  years. 
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pale  larender,  into  the  lilac,  mulberrj,  fleeb,  amethyst,  rose, 
▼iolet,  pink  and  deep  purple.  I  have  produced,  or  eeen  speci* 
mens,  showing  all  shades  of  the  yellow,  from  the  brownish  yel- 
low, up  to  the  brightest  gold  color,  and  I  have  several  series  of 
specimens,  in  which  the  green  has  gradually  changed  into  the 
yellow,  and  the  yellow  gradually  run  into  the  pink  and  purple. 

Pelouze,  in  an  article  in  the  Comptes  Bendus,  of  Jan.  14th, 
1867,  sets  forth  the  following  theory. 

"There  is  in  glass  colored  yellow  in  sunlight  some  protoxyd 
of  iron  and  sulphate  of  soda.  Light  provokes  between  these 
matters  a  reaction  from  which  results  peroxyd  of  iron  and  sul- 
phid  of  sodium.  The  heat  brings  aoout  an  inverse  reaction 
and  reproduces  sulphate  of  soda  and  protoxyd  of  iron.  From 
thence  comes  the  return  of  the  glass  to  its  primitive  color. 
Analysis  comes  to  the  aid  of  this  theory  in  demonstrating  in 
glass  rendered  yellow  by  sunlight,  the  presence  of  an  infinitely 
feeble,  but  still  very  sensible  proportion  of  a  sulphid,  whilst  the 
reactions  do  not  show  the  sligntest  trace  in  the  same  glass  before 
their  exposure." 

"  It  may  be  asked,  why  glasses  colored  by  the  reduction  of  the 
sulphate,  or  the  direct  introduction  of  a  sulphid  into  their  mass, 
resist  an  equal  or  superior  heat  to  that  whion  produces  the  decol- 
oration of  glass  become  yellow  in  sunlight.  Here  is  the  answer. 
In  glass  made  yellow  at  a  high  temperature  by  the  redaction  of 
sulphate,  the  iron  is  found  in  a  state  of  protoxyd,  which  cannot 
react  in  any  degree  upon  the  sulphids.  Therefore  the  glass  re- 
mains colored.  In  glass  made  yellow  by  sunlight,  the  iron  is 
peroxyd  and  in  consequence,  in  a  condition  to  change  the  sul- 

Ehid  into  sulphate,  when  we  expose  the  glass  to  the  action  of 
eat." 

In  reference  to  glass  made  violet  color  by  sunlight,  he  says, 
*^The  coloration  seems  to  be  due  to  the  fact  that  the  peroxyd  of 
iron  gives  up  a  part  of  its  oxygen  to  the  protoxyd  of  manganese 
conformably  to  one  of  the  two  following  equations. 
Fe»  0> +MNO=2(FeO) +MNO» 
or    Fe«0^+2(MNO)=2(FeO)+MN«0*. 
The  reheating  of  glass,  that  is  to  say,  the  action  of  a  temper- 
ature of  red  heat^  produces  an  inverse  reaction,  which  explains 
the  decoloration.    In  which  we  have 

2(FeO)+Mn«0»=Fe«0»+2(MnO)." 

Bontempe,  in  an  interesting  article  in  the  Comptes  Bendus  of 
Feb.  4th,  1867,  attributes  the  changes  in  color  to  the  presence  of 
oxyd  of  manganese.  He  also  remarks  that  he  thinks  that  the 
violet  color  occurs  only  in  glass  in  which  the  silicates  have  a 
base  of  potash,  and  the  yellow  in  cases  where  soda  is  used.  I 
doubt  the  correctness  of  this  opinion,  as  I  am  quite  sure  that  I 
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have  several  specimens  colored  violet,  which  contain  do  potash 
at  all  in  their  composition. 

I  have  also  specimens  which  are  colored  both  yellow  and  vio- 
let in  the  same  piece,  the  yellow  portion  in  one  case  having  been 
produced  by  a  certain  length  of  exposure,  and  then  having  been 
covered  with  black  paint,  while  the  violet  portion  was  produced 
by  longer  exposure. 

As  before  stated,  I  have  noticed  changes  in  what  are  called 
colorless  glasses,  from  light  colors  approaching  white,  to  yellow 
and  pink  or  purple.  I  have  noticed  also  a  change  in  a  few 
specimens  from  a  light  green  to  a  bluish  shade.  The  former 
may  be  accounted  for  by  the  presence  of  manganese,  a  very  mi- 
nute proportion  of  which  oxyd  will  have  a  sensible  decoloriziog 
effect  in  a  crucible  of  meltea  glass  metal.  Pelouze's  theory  of 
the  peroxydation  of  the  iron  may  have  some  weight  in  determine 
ation  of  the  cause  of  the  yellow  or  pink  color  by  the  action  of 
sunlight  But  I  know  not  how  to  account  for  the  change  of  one 
speoimen  each  of  plate,  crown,  and  sheet  glass  in  my  poaseasion, 
from  a  greenish  white  to  a  bluih  tinge,  not  mingled  with  either 
yellow  or  purple. 

I  have  been  pleased  to  find  the  interest  in  these  experiments 
by  photographers,  who  have  long  noticed  that  they  could  take 
better  pictures  under  a  newly  glazed  skylight,  than  under  one 
whibh  had  long  been  exposed  to  sunlight  The  cause  of  this 
change  is,  that  the  slightest  yellow  color  interferes  with  the  trana- 
mission  of  the  actinic  rays,  and  a  very  deep  shade  will  cut  them 
off  in  a  very  great  degree.  My  experiments  with  glasses  under 
other  glasses  proved  which  was  best  for  photographers'  use,  in* 
formation  which  all  can  gain  by  exposure  of  the  specimens  of 
various  manufacturers  which  may  be  offered  them.  The  most 
pure  glasses  of  light  ^een,  or  bluish  white  color  are  the  best 
for  photographers,  and  when  I  say  pure  glasses,  I  mean  those 
most  free  from  oxvd  of  iron  or  manganese,  but  especially  of  the 
latter,  which,  I  tnink,  is  the  cause  of  nearly  all  the  changes 
which  I  have  observed.  Mr.  J.  W.  Osborne,  of  New  York,  tne 
gentleman  who  has  done  so  much  to  bring  the  art  of  photo-lith- 
ography to  perfection,  and  into  practical  use,  writes  as  follows : 

"  I  believe  your  researches  will  prove  of  much  practical  im- 
portance, and  I  wish  the  glass  manufacturers  could  oe  got  to  give 
serious  attention  to  the  subject  It  takes  but  a  very  slight  tinge 
of  yellow  to  cut  off  twenty-five  per  cent  of  the  actinic  rays.  I 
am  forced  to  work  under  glass,  because  of  the  protection  from 
the  wind  and  weather,  but  in  doing  so,  I  sacrifice  in  any  case 
much  of  the  light  I  have  to  increase  the  time  of  exposure  pro- 
portionately. With  the  best  of  glass,  the  loss  from  reflection 
and  absorption  is  considerable.  This  may  be  fearfully  increased 
by  the  color,  and  if  that  undergoes  a  continual  change  for  the 
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worse,  the  state  of  things  is  exceedingly  unpleasant.  I  was 
warned  by  a  photographic  friend  in  England,  to  take  care  of  a 
oertain  kind  of  cheap  French  glass,  made  for  glass  rooms,  which 
turned  yellow ;  but  1  had  no  notion  that  the  evil  was  so  general 
as  you  appear  to  have  found  it.  The  subject  is  of  such  vital 
importance  to  photographers,  that  I  intend  drawing  the  attention 
of  that  friend  to  what  you  have  done." 

I  am  indebted  to  Mr.  Osborne  for  bringing  our  researches  to 
the  notice  of  his  friends  at  home  and  abroad,  who  have  contrib* 
uted  interesting  articles  and  valuable  information  on  the  subject 
to  the  Philadelphia  Photographer,  (October,  1866,)  the  London 
Photographic  News,  (August  2, 1866,)  the  London  Photographic 
Journal  (Aug.  15,  1866,)  and  the  Photographische  Mittheilungen 
(Sept.  1866). 

It  may  seem  singular  that  so  long  an  experience  in  the  window 
glass  business,  haa  not  at  an  earlier  period  drawn  my  attention 
to  the  subject  of  this  article.  But  my  experience  is  not  singular. 
In  conversation  with  many  glaziers  and  glass  dealers,  I  have  sel- 
dom found  one  who  was  aware  of  the  great  change  of  color  ef* 
fected  by  sunlight  Few  have  supposed  that  specimens  were  to 
be  found  in  any  other  windows  in  our  city,  than  those  on  Bea* 
con  street  facing  Boston  Common  and  the  south,  and  exposed  to 
the  full  force  of  the  sun's  rays.  But  having  my  attention  now 
particularly  directed  to  the  subject,  I  never  pass  a  window 
without  detecting  where  any  considerable  change  has  been  effec- 
ted. I  have  found  them  in  all  portions  of  the  city,  and  most 
generally  in  those  positions  which  face  the  east  and  south.  The 
color  is  most  easily  detected,  when  the  glass  has  been  ground  or 
enamelled,  or  where  a  white  window  curtain  forms  a  good  con- 
trasting back  ground.  Many  people  suppose  that  the  very  dis- 
tinctly marked  purple  plate  glass  in  Beacon  st  was  imported  of 
this  color,  and  that  it  is  now  no  longer  made ;  and  hence  the 
reason  why  the  windows  looked  like  checkerboards,  when  bro- 
ken lights  were  replaced  by  those  of  the  usual  light  greenish  color 
of  Dlate  glass. 

On  this  point  I  have  convinced  many  who  had  held  contrary 
views,  by  showing  pieces  from  which  tne  putty  on  the  edges  has 
been  removed,  and  displaying  beneath  the  original  color.  When 
the  putty  covered  the  glass,  the  sun's  rays  could  not  reach  it, 
and  the  color  was  unchanged.  Such  specimens  are  quite  inter- 
esting. I  have  had  many  conversations  with  old  glaziers,  dealers 
and  consumers  of  glass,  and  also  with  those  who  stain  and  enam- 
el it.  I  have  thus  gathered  specimens  of  various  kinds  and 
colors,  and  of  differing  lengths  of  exposure  from  old  windows. 
The  oldest  specimen  was  one  of  crown  glass  set  in  a  church  in 
Lexington,  Massachusetts,  in  1794,  from  which  the  windows  were 
removed  in  1846,  and  since  used  as  covers  for  hot-beds.    The 
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original  color,  found  by  removing  the  putty  from  the  edges,  w» 
a  light  green,  and  the  present,  after  seventy-three  years  expo- 
sure, is  a  purple  color.  I  have  never  yet  met  any  one  who  nas 
seen  glass  in  original  imported  packages,  of  the  purple  color 
made  by  exposure  to  sunlight,  and  until  I  do,  I  shall  adhere  to 
my  opinion,'  that  all  purple  or  rose  colored  glass  which  is  seen 
in  our  city  windows,  was  made  so  by  said  exposure.  I  have 
very  fortunately  found  an  octogenarian,  who  has  furnished  me 
with  some  glass  which  was  imported,  he  thinks  from  some  part 
of  Germany,  which  is  of  a  light  green  or  yellowish  green  eolor. 
The  glass  was  imported  more  than  thirty  years  ago.  Much  of 
that  which  has  been  set  in  his  windows  facing  the  south  is  now 
purple.  An  experiment  with  the  original  glass,  commenced  this 
summer,  showed  a  perceptible  change  in  color  in  one  day,  and 
in  two  weeks,  the  change  toward  purple  was  so  marked  that  I 
have  no  doubt  that  this  color  will  be  distinctly  visible  in  less 
than  a  year.  If  two  years  were  occupied  in  the  erection  of  the 
Beacon  street  houses,  or  any  others  in  which  the  plate  glass 
purpled  by  sunlight  is  found  (as  I  am  informed  was  the  fact  in 
some  cases),  then  the  result  of  the  single  experiment  named 
above  is  a  sufficient  reason  for  the  mistaken  belief  of  many  oc- 
cupants and  owners  to-day,  that  the  glass  was  purple  when  im* 
ported.  It  was  probably  changed  from  yellowish  green  to  pur- 
ple before  the  houses  were  finished,  and  the  owners  had  tsxen 
possession. 

The  action  of  sunlight  which  I  have  spoken  of  in  this  article, 
must  not  be  confounded  with  that  called  "  rust "  or  "  stidn," 
which  is  occasioned  by  exposure  to  the  weather,  and  manifests 
itself  in  two  ways ;  first,  by  a  disintegration  and  roughening  of 
the  surface,  sometimes  producing  all  tne  effects  of  ground  glass ; 
and  secondly,  by  an  apparent  formation  of  an  infinitesimal  coating 
of  oxyd  on  the  surface,  on  which  the  play  of  light  gives  aJl  the 
colors  of  the  rainbow,  as  with  the  action  of  light  on  the  infinites* 
imal  grooves  of  the  surface  of  mother-of-pearl.  This  is  simply 
surface  action,  whereas  the  action  of  sunlight  permeates  the 
whole  body  of  the  glass,  wherever  the  rays  d&ectly  strike^it 

The  writer  of  this  article,  (compiled  in  the  midst  of  the  busy 
duties  of  mercantile  and  official  life,)  makes  no  pretension  to 
accurate  scientific  knowledge,  but  gives  the  results  of  his  obser- 
vations and  methodical  experiments  on  a  well  known  phenom* 
enon,  in  the  hopes  that  they  may  add  some  mite  to  the  sum  of 
human  knowledge,  and  may  stimulate  and  aid  those  who  are 
better  versed  in  scientific  studies,  to  ascertain  the  causes  and  ex- 
act operations  of  this  interesting  power  of  the  sun's  rays  to  paint 
the  products  of  art,  as  they  do  so  beautifully  and  wonderfully 
the  works  of  nature  on  the  mountain,  in  the  forest  and  field 

Boston,  Mass.,  July,  1867. 
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Abt.  XXXIV. — Bemarka  on  Prof  Qeinitsli  views  respecting  the 
Upper  Pcdeowis  rocks  and  Fossils  {f  Souiheastem  Nebraska;  by 
F.  B.  Meek. 

[Condaded  from  p.  187.] 

After  preparing  the  remarks  published  in  the  last  number  of 
this  Journal  on  the  Nebraska  fossils  figured  and  discribed  by 
Prof.  Qeinitz,  I  had  an  opportunity,  through  an  incidental  con- 
neotioQ  as  Paleontologist,  with  the  Nebraska  Greological  Survey 
(in  charge  of  Dr.  Hayden,  under  the  direction  of  the  Hon.  Com- 
missioner of  the  General  Land  Office^  to  devote  about  two 
months  to  field  explorations  in  the  Coal-measures  of  that  region. 
In  order  to  trace  out  as  fully  as  possible,  the  order  of  succession 
of  the  various  beds  of  the  whole  series,  our  observations  com- 
menced with  the  Subcarboniferous,  and  Lower  Coal-measure 
rocks  on  Desmoines  river,  Iowa.  Over  two  weeks  were  thus  oc- 
cupied with  Dr.  White,  the  able  State  Geologist  of  Iowa,  and 
his  efficient  assistant,  Mr.  St.  John,  accompanied  by  Dr.  Gill  of 
Washington,  D.  C,  in  an  overland  iourney  from  Iowa  City^ 
Iowa,  westward  to  Nebraska  City,  Nebraska. 

The  remainder  of  the  time  was  mainly  spent  with  Dr.  Hayden 
and  party,  in  studying  the  Coal-measure  rocks  along  the  Mis- 
souri from  Omaha,  Nebraska,  down  to  Kansas,  and  in  excursions 
into  the  interior,  including  a  journey  out  the  Union  Pacific  Bail 
Boad  to  its  terminus,  at  that  time  within  five  miles  of  the  north- 
east corner  of  Colorado.  A  short  time  was  also  devoted  to  in- 
vestigating the  Coal-measures  in  the  environs  of  Sumner  and 
Atchison,  Kansas,  and  St.  Joseph,  Missouri,  with  Mr.  Scarbo- 
rough, a  scientific  gentleman  of  the  first  mentioned  place.^ 

During  these  explorations,  numerous  natural  sections,  shafts, 
drifts,  quarries,  borings,  and  excavations  of  various  kinds  were 
carefully  examined,  and  lar^e  collections  of  fossils  and  other 
specimens  obtained.  It  woula  of  course  be  out  of  place  here,  if  I 
had  the  authority  to  do  so,  to  attempt  even  a  general*  sketch  of 
the  results  of  these  explorations.!  I  am  permitted,  however,  to 
mention  a  few  of  the  facts  observed,  having  a  bearing  on  the 

Question  in  regard  to  the  age  of  the  rocks  at  and  near  Nebraska 
i^,  referred  oy  Prof.  Marcou  and  Prof.  Geinitz  to  the  Permian. 
In  the  first  place,  it  may  be  well  to  give  a  few  additional  items 
of  information  in  regard  to  some  of  the  fossils  figured  by  Prof. 

*  Our  ezaminations  in  Iowa  and  Nebraska,  excepting  the  exounion  out  the  Pa- 
dflc  Bail  Boad,  were  made  while  trayeling;  by  land,  in  wagons  or  on  horse-bade^ 
provided  with  assistants  and  the  necessaiy  fixtures  for  camping,  whereyerw^ 
wished  to  stop. 

t  The  tacU  observed  in  Iowa  will  be  published  in  the  Beport  of  Dr.  White  to 
the  proper  State  authorities ;  and  the  results  of  the  observations  in  Nebraska,  in 
Dr.  Hayden's  official  Beport  to  the  Hon.  Oommiasloner  of  the  General  Land  Office. 
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Gteinitz,  from  this  region,  in  part  mentioned  in  mj  remarks  pub- 
lished in  the  last  number  of  the  Journal.  For  convenience,  in 
doing  so,  I  will  use  the  names  by  which  he  has  designated  them, 
as  follows: — 

Oyathaxonia,  taf.  v,  f.  S.  This  form  from  Plattsmouth,  compared 
by  Prof.  Q-einitz,  C,  tortuosa  Mich.,  is  the  same  described  by  Mc- 
Cfhesnej  from  the  western  Coal-measures  under  the  name  U.  pro- 
lifsra.  The  other  represented  by  fig.  4,  of  the  same  plate  from 
Nebraska  City,  is  probably  only  a  variety  of  the  same.  At  any 
rate  Dr.  Hayden  found  well-marked  examoles  of  the  G,  prolifera 
in  bed  B  at  Nebraska  City,  that  cannot  be  aistinguished  on  direct 
comparison  with  authentic  specimens  of  that  species  from  the 
typical  localities  in  Illinois. 

Albrisma  elegans  King.  The  shell  figured  under  this  name  is 
certainly  a  distinct  species,  and  not  a  variety  of  the  elegans,  since 
a  fine  series  of  specimens  show  it  to  be  exceedingly  constant  in 
all  its  characters  (which  are  well  represented  in  Prof.  G^initz's 
figure),  while  it  differs  from  that  species  not  only  in  never  at- 
taining one-tenth  the  size  of  larger  examples  of  that  shell,  but 
in  being  much  narrower  and  more  distinctly  truncated  behind, 
as  well  as  in  having  its  umbonal  slopes  always  sharply  keeled. 
Its  umbones  are  also  more  elevated. 

Schizodus  Bossicits  de  Yern.  As  nearly  as  the  little  shell  re- 
ferred by  Prof.  Geinitz  to  this  species  resembles  the  published 
figures  of  S,  Bossicus,  a  direct  comparison  shows  it  to  be  quite 
as  closely  allied  to  S.  curia  of  Meek  and  Worthen,  from  the 
Goal-measures  of  Illinois,  and  Atchison,  Elansas.^  It  agrees 
exactly  in  size,  and  all  other  known  characters  with  the  S,  curia 
excepting  that  it  is  a  little  more  compressed,  and  has  slightly 
less  elevated  beaks.  On  comparison  with  the  figures  of  S.  Bos- 
sicus  given  in  the  geology  of  Kussia,  the  Nebraska  shell  is  found 
to  have  its  anterior  ventral  region  constantly  more  prominent 
and  rounded,  and  its  posterior  margin  more  distinctly,  and  more 
nearly  vertically  truncated,  so  as  to  give  more  angularity  to  the 
posterior  ventral  extremity,  as  is  well  represented  by  Pro£ 
Geinitz's  figures.  It  is  possible  these  differences  may  be  only 
due  to  a  want  of  care  in  the  artist,  in  drawing  the  Russian  shell; 
otherwise  I  should  not  hesitate  to  regard  the  Nebraska  form, 
that  from  Illinois,  and  those  figured  from  Russia,  as  three  closely 
allied,  but  distinct  species.  That  under  consideration  is  exceed- 
ingly constant  in  all  its  characters  (as  shown  in  a  good  series  of 
specimens)  and  exhibits  no  tendency  to  the  variations  of  form 
said  to  be  presented  amongst  the  different  individuals  of  &  Bos- 
siciLs, 

*  The  beds  at  Atchison,  Euisas,  hold  a  lower  stratigraphical  position  than  the 
rocks  above  the  mouth  of  Platte  river,  referred  by  ProL  Maroon  to  the  Mountain 
limestone. 
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Aucella  Hausmanni  Goldf.  In  the  last  number  of  this  Joar* 
nal,  I  expressed  the  opinion  that  the  form  figured  under  this 
name,  is  the  same^as  Myalina  Swallom,  so  common  in  the  western 
Coal-measures.  This  conclusion  is  strengthened  by  the  occur- 
rence of  well  marked  examples  of  the  S.  Swallom  in  the  col- 
lections before  me  from  Prof.  Marcou's  bed  C,  at  Nebraska  0\Vj  ; 
while  no  other  similar  form  was  found  there  or  elsewhere  in 
these  rocks.  On  the  other  hand,  the  casts  figured  by  Prof  Gei- 
nitz  (from  the  Permian  of  Kansas  and  not  from  Nebraska)  under 
the  name  Myaiina  peraUentLata^  and  which  I  had  supposed  to  be- 
long to  that  species,  must  be  the  Jf.permiana  of  Swallow,  though 
they  have  more  attenuate  beaks  than  is  common  in  that  species. 
The  two  forms,  however,  are  very  similar,  and  in  some  of  their 
varieties  can  not  be  readily  distinguished,  as  has  been  ascertained 
from  comparison  of  specimens  recently  obtained  by  Dr.  Hayden. 
The  typical  M.  permiana  does  not  occur,  so  far  as  known,  on  the 
Missouri. 

Spirifer  laminosua  McCoy.  The  species  figured  by  Prof.  Gei- 
nitz  under  this  name,  is,  as  already  stated,  the  common  and 
widely  distributed  S.  Kentuekensis  of  Shumard.  In  the  last 
numlier  of  this  Journal,  I  expressed  the  opinion  that  it  would 
probably  be  found  to  be  a  true  Spiriferina^  an  opinion  I  believe 
also  entertained  by  Dr.  Shumard.  On  recently  examining  sev- 
eral examples  from  Nebraska  City,  and  other  localities  in  Ne- 
braska, Iowa  and  Kansas,  I  find  that  they  not  only  show  under 
the  microscope  the  punctate  structure,  but  that  they  also  possess 
the  internal  plate  of  Spiriferina.  It  is  an  extremely  variable 
shell  in  the  convexity  of  its  valves,  as  well  as  in  the  proportional 
length  of  its  hinge  line.  The  more  ventricose  varieties  with  a 
short  hinge,  are  sometimes  very  similar  to  S.  octoplicaia  Sowerby, 
to  which  indeed  the  species  has  been  referred  in  Stansbury's 
Salt  Lake  Beport.  The  individual  figured  by  Prof.  Geinitz  is 
a  compressed  variety  (its  compression  however  is  partiy  due  to 
accidental  pressure)  with  an  extended  hinge,  and  shows  a  small 
plication  in  the  mesial  sinus  not  often  seen  so  well  developed, 
though  occasionally  present.  The  specimens  collected  by  us  at 
Nebraska  City,  include  all  the  varieties  assumed  by  this  shell  at 
other  localities  in  the  Coal-measures. 

Lima  rettfera  Shumard.  Fine  specimens  of  the  shell  referred 
to  this  species  by  Prof.  Geinitz,  were  obtained  by  us  in  the  di- 
vision C  at  Nebraska  City,  and  they  agree  well  with  Dr.  Shu- 
mard's  description.  The  type  specimens  first  described  by  Dr. 
S.,  it  will  be  remembered,  were  found  in  Kansas  in  the  Coal- 
measures  associated  with  Fustdina  cylindrica  and  Productua  Ne- 
brascensis. 

Stenopora  columnaris  Schlot  (sp.)     Specimens  from  the  divis- 
ions B  and  C  at  Nebraska  City,  as  well  as  from  various  lower 
Am.  Joub.  Sol-^xcohd  Sebibs,  Vol.  XLIV.  Ka  183.— Nor.,  1S67. 
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positions  in  the  Coal-measures  at  other  localities,  agree  more  or 
less  nearly  with  some  of  the  supposed  varieties  figured  under 
this  name  by  Prof.  Geinitz  in  his  work  on  the  German  Permian 
fossils.  If  that  species,  however,  which  according  to  Prof.  G. 
occurs  both  in  the  Permian  and  Carboniferous  of  the  old  world, 
varies  to  the  extent  necessary  to  include  all  the  forms  cited  in 
his  synonomy,  it  would  appear  difficult  to  determine  the  extent 
of  its  variations,  or  its  geological  ranee. 

Synocladia  virgulacea  (Geinitz,  not  rhillips ;  properly  S.  bise- 
rialis  Swallow).  Good  examples  of  this  species  from  division 
C  at  Nebraska  Citv,  show  that  the  little  prominences  along  the 
mesial  carina  of  the  celluliferous  side  of  the  branches,  are  not 
generally  so  elevated  as  to  be  properly  called  even  short  spines. 
The  species,  however,  differs  from  S,  virgulacea^  as  illustrated  and 
described  by  King,  as  already  stated,  in  having  properly  but  two 
rows  of  cellules  to  each  brancn,  instead  of  from  three  to  five.  Nor 
are  these  cellules  ranged  in  longitudinal  furrows  as  in  iS  virgu- 
lacea.  In  some  instances,  in  the  largest  branches,  there  is  an  oc- 
casional odd  cellule  near  the  lateral  margins,  that  cannot  be 
properly  regarded  as  belonging  to  either  of  the  two  rows,  but 
these  never  form  a  third  or  fourth  row  as  shown  in  S.  virgulaoea. 
Again,  there  is  always  on  the  Nebraska  fossil  a  single  mesiai 
longitudinal  ridge  (usually  having  minute  pores),  on  the  cellulif- 
erous side,  instead  of  two,  with  a  mesial  row  of  cells  between. 

Without  going  into  farther  details,  I  would  state  that  with 
some  two  or  three  exceptions,  the  lately  obtained  collections 
from  Nebraska  City,  and  near  there  include  all  the  species  fig- 
ured by  Prof.  Geinitz  from  the  beds  he  refers  to  the  Permian, 
together  with  a  number  of  others  not  collected  by  Pro£  Marcou; 
and  that  we  now  know  nearly  all  these  fossils  (excepting  some 
seven  or  eight  new  species  not  yet  found  at  any  other  locality) 
to  be  common  to  these  supposed  Permian  beds  and  the  Coal- 
measures  of  Iowa,  Illinois,  Kansas  and  Nebraska,  where  they 
occur  in  and  beneath,  as  well  as  above  the  very  beds  referred  by 
Prof.  Marcou  and  Prof.  Geinitz,  to  the  Mountain  limestone  near  and 
above  the  mouth  of  Platte  river,  on  the  Missouri.  In  regard  to 
the  7  or  8  new  species  yet  only  known  from  Nebraska  City,  it 
maybe  proper  to  remart,  that  with  two  or  three  exceptions  they 
are  all  as  nearly  allied  to  Carboniferous  as  to  Permian  forms. 

In  addition  to  the  species  figured  by  Prof.  Geinitz,  we  now 
know  the  following  other  Carboniferous  fossils  not  found  here 
by  Prof.  Marcou,  to  occur  in  the  beds  he  refers  to  the  Upper 
Djas  at  Nebraska  City  and  near  there,  viz :  FusuUna  cyUndrica 
Fischer,  Ikrd)rcUula  bovidens  Morton,  Orthis  carbanaria  Swallow, 
Eetzia  punctulifera  Shumard  {=Terdn'atula  Mormonti  Marcou),* 

*  Prof.  Maroou  mentioned  finding  this  at  Nebraska  City,  but  Prof.  Gtoinitz  does 
not  enumerate  it  amongst  the  Nebraska  City  species,  bat  gives  Plattamonth  as  the 
locality.    It  oocurs  at  both  plases  howerer. 
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PecUn  avicuJatus  Swallow,  (not  a  trae  Pederi^^  Avicnihpecten  Ooxa- 
ntis  M.  &  W.,  Avictdopecteny  sp.  undetermined  (oommon  in  the 
Coal-measures  of  Iowa),  and  Pinna  peracuta  Shumard ;  also  the 
following  Carboniferous  types  of  fishes,  viz :  CtenopiyMus  semi- 
drcuUiris  Newberry  and  Worthen,  Cladodus  mwiifer  N.  &  W., 
Autitodus  and  ChomcUodus  of  undetermined  species,  and  another 
form  nearly  allied  to,  or  identical  with  Deltodus.  We  likewise 
found  a  fine  tooth  of  Petalodus  destructor  N.  &  W.,  so  character- 
istic of  the  Illinois  Coal-measures  (referred  by  Prof.  Marcou  to 
the  Mountain  limestone),  in  the  same  beds  at  Bock-bluff  inclu- 
ded by  him  as  a  part  of  the  Lower  Dyas, 

It  will  therefore  be  seen,  that  in  addition  to  nearly  all  of  our 
common  Coal-measure  species  of  other  animal  remains,  we  now 
know  from  these  supposed  Permian  rocks  of  Nebraska  and  Iowa, 
the  following  genera,  oelieved  to  be  either  exclusively  Carbonifer- 
ous, or  not  known  above  the  Coal-measures,  viz :  Ptcsulina,  Eri' 
sQcrinus^  Belleraphon^  PhUlipsia^  Petahdus^  Cladodus^  Ctenoptychius, 
OhomataduSj  Aniliodiu  and  Gochliodus  ;  while  not  a  single  trace  of 
any  peculiarly  Permian  type  of  fishes,  has  ever  been  found  in 
these  rocks. 

But  it  may  be  proper  to  mention  more  precisely  the  localities 
and  positions  at  wnicn  these  Carboniferous  types  were  discovered. 
In  the  first  place  we  would  state  that  we  found  FusuUna  cylin- 
jirica  in  vast  numbers  along  with  nearly  all  our  Coal-measure 
species  at  Bock-bluff  in  the  very  beds  referred  b^  Prof.  Marcou 
to  the  Lower  Dyas.  We  likewise  found  this  fossil  in  great  num- 
bers 2f  miles  west,  and  less  abundantly  at  Mr.  Morton's  place 
If  west  of  the  Nebraska  City  landing,  associated  with  the  same 
Coal-measure  species,  at  the  elevation  of  76  to  80  feet  above  low 
water  mark  of  the  Missouri ;  also  at  Wyoming,  7  miles  north, 
and  at  Bennett's  mill,  3  miles  northwest  of  Nebraska  City,  aJl  in 
the  same  beds  referred  by  Prof.  Marcou  to  the  lower  part  of  the 
Upper  Dyas.*  TerAratula  bomdens^  Ortkis  carbonaria,  jRetzia  punc* 
tulifera^  Pinna  peracuta^  Cladodus  mortiftr^  teeth  of  Antiiodtis 
and  DeUodiLs  f  were  all  found  at  Nebraska  Citv  in  division  B  of 
Prof.  Marcou's  section  (the  last  two  by  Dr.  White  of  Iowa). 

The  teeth  of  Clmoptychius  semicircularis  were  found,  one  in  a 
shaft  at  Nebraska  City,  at  near  the  horizon  of  Prof.  Marcou's  di- 
vision B ;  another  at  that  horizon  by  Dr.  White  at  Bennett's  mill, 
and  another  by  the  same  gentlemad  at  Omaha,  in  beds  referred  by 
Prof.  M.  to  the  Mountain  limestone.  We  also  found  it  in  beds 
he  referred  to  the  latter  horizon  at  Bellevue.  The  Chomadotus 
was  found  by  Mr.  St.  John  of  the  Iowa  survey,  in  the  so-called 
Upper  Dyas  at  Bennett's  mill.  The  same  Phillipsia  figured  by 
Fro£  Geinitz  from  Plattsmouth,  and  a  tooth  of  a  Gochliodus  have 

*  Fuaulina  and  other  oarb.  fosails,  also  oocur  in  an  18  inch  bed  of  limestone  one 
mile  below  the  outcrop  at  Nebraska  City  luiding,  and  at  a  higher  geological  horizon. 


Digitized  by 


Google 


832    Review  of  GeinUt  an  the  rocks  and  fossils  of  Nebraska. 

beea  found  in  Iowa  bj  Dr.  White,  in  limestone  above  the  hor- 
izon of  beds  containing  the  same  group  of  dossils  characterizing 
Pro£  Marcou's  division  G  at  Nebraska  City ;  while  Pecten  avieu- 
latiLSy  and  Avieulopecten  Ooxanus^  were  found  in  that  bed  at  the 
last  mentioned  locality. 

From  all  the  foregoing  facts,  it  will  be  seen,  that  I  ara  com- 
pelled to  dissent  from  the  conclusions  adopted  by  Prof.  OeinitZy 
not  only  in  regard  to  the  relations  of  many  of  the  Nebraska  fos- 
sils investigated  by  him  to  the  European  Permian  species  to 
which  he  has  referred  them,  but  also  respecting  the  age  of  the 
rocks  from  which  they  were  obtained.  Oi  the  various  species  he 
identifies  with  foreign  Permian  forms,  there  are,  it  seems  to  me, 
not  more  than  some  four  or  five  that  are  so  closelv  similar  thai 
no  very  satisfactory  distinction  can  be  detected,  nx>m  external 
characters  at  least.  These  are  the  forms  he  refers  to  Nucula 
Beyrichi^  Leda  KazanensiSj  Schizodus  Bossicus^  Avicuia  spdun- 
caria*=^{P8eiLdomonoii8)j  and  Pleurophorus  Pallasi.  The  first  four 
of  these  are,  I  acknowledge,  very  similar  to  the  Permian  roecies 
to  which  he  has  referred  them,  while  the  fifth  seems  to  oe  as 
nearly  like  Pleurophorus  costatus.  The  fact,  however,  that  we 
know  comparatively  little  of  the  hinge  and  interior  of  these  shells, 
while  they  are  mainlv  such  forms  as  often  present  few  reliable 
external  characters  tor  specific  distinction,  and  belong  for  the 
most  part,  to  genera  in  which  the  species  are  frequently  very 
similar,  must  weaken  our  confidence  in  these  specific  identifica- 
tions, under  such  circumstances.  But  when  we  take  into  con- 
sideration the  additional  fact,  that  they  can  all  be  identified  upon 
quite  as  good  grounds  with  forms  found  far  down  in  beds  ac- 
knowledged by  all  to  belong  the  Coal-measures,  or  which  have 
even  at  some  places  been  referred  by  Prof.  Marcou  to  the  Moun- 
tain limestone,  and  especially  when  we  bear  in  mind,  the  nu- 
merous unquestionably  Carboniferous  types  with  which  they  are 
here  directly  associated  in  the  beds  under  consideration,  the  im- 
propriety of  basing  important  conclusions  upon  them  must  be 
apparent. 

it  may  be  urged,  however,  that  with  the  aid  of  extensive  col- 
lections of  European  Permian  species  for  comparison,  Prof. 
Geinitz  has  had  far  better  facilities  for  arriving  at  correct  oonclu- 
sions,  in  regard  to  the  relations  of  all  of  these  Nebraska  fossils  to 
foreign  forms,  than  can  be  commanded  here.  Granting  this  to 
be  to  a  considerable  extent  true  (for  I  have  had  for  comparison 
a  tolerable  collection  of  the  more  common  European  Permian 
species),  I  must  still  contend — with  all  due  deference  to  his  de- 
servedly high  standing  as  a  geologist — that  his  peculiar  views  in 

*  The  species  fij^ored  by  Prof.  Qeinitz  under  this  niune  as  elsewhere  stated,  came 
from  the  FermlBn  of  Kansas  and  was  not  found  In  Nebraska.  He  refers  to  that 
species,  however,  specimens  from  Nebraska  City,  doubtless  the  same  form  we  saw  at 
ifennett's  mills,  ana  eyidently  veiy  closely  allied  to  the  species  S^wuaria. 
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regard  to  specific  and  generic  distinctions,  are  snch  as  to  materi* 
ally  detract  from  the  value  of  his  paleontological  conclusions  in 
a  case  like  that  under  consideration.  The  &ct  that  he  has  un- 
miestionablj  identified  specifically^  with  European  forms,  several 
Nebraska  fossils  belonging  to  entirely  different  genera,  and  in 
some  instances  different  families,  shows  conclusively,  that  if  he 
has  kept  pace  with  the  recent  advances  made  in  conchology  and 
other  departments  of  natural  history,  he  has  not,  in  this  instance 
at  least,  brought  to  bear  that  degree  of  exactness  of  discrimina- 
tion the  present  state  of  zoological  science  shows  to  be  absolute- 
ly necessary,  before  we  can  hope  to  arrive  at  sound  conclusions 
in  paleontology. 

The  necessity  for  great  care  in  identifying  species  and  genera 
of  shells,  has  of  late  years  been  forcibly  illustrated  by  various 
anatomical  researches,  but  particularly  by  the  results  of  the  val- 
uable investigations  of  the  lingual  dentition  of  the  Oasteropoda^ 
made  by  Loven,  Troschel,  and  others,  in  Europe,  and  Dr.  Stimp- 
son,  Mr.  Morse,  and  others,  in  this  countrv,  by  which  means 
forms  long  regarded  as  specifically  identical  have  been  found  to 
be  quite  distinct,  and  so  in  regard  to  the  genera  and  higher 
groups.  A  case,  however,  coming  njore  directly  home  to  paleon- 
tologists and  geologists,  is  that  in  which  recent  microscopical  in- 
vestigations have  rendered  it  probable  that  a  form,  until  very  re- 
cently regarded  by  the  highest  living  authorities  as  the  common 
Spvnfei*  cuspidatus  of  Sowerby,  is  not  only  specifically,  but  even 
generically  or  subgenerically  distinct.* 

Yet  the  question  may  naturally  suggest  itself,  whether,  if  we 
admit  that  only  a  very  few,  or  even  none,  of  these  Nebraska  fos- 
sils are  absolutely  identical  with  European  Permian  species^  the 
near  affinities  of  a  portion  of  them  to  foreign  species  of  that 
epoch,  ought  not  to  be  regarded  as  a  sufficient  evidence  of  the 
contemporaneous  age  of  the  rocks  from  which  these  were  ob- 
tained, with  those  of  the  Permian  of  the  old  world.  At  a  first 
glance,  looking  at  these  Permian  typesf  only,  this  would  certainly 
seem  to  be  a  logical  conclusion ;  and  reasoning  upon  evidence 
of  this  kind.  Dr.  Hayden  and  the  writer  actually  referred  some 
of  these  beds  on  the  Missouri  to  the  Permian  in  1858,  (Trans. 
Albany  Inst.,  vol.  iv.)  On  afterwards  ascertaining,  however, 
that  a  very  large  proportion  of  our  most  common  and  charac- 
teristic Coal-measure  fossils  occur  in  the  same  bods  containing 
these  few  Permian  types,  while  the  latter,  including  the  so-called 
Monotis,  the  Bakevellias,  Pleuropharus,  Schizodus^  &c.,  are  also  occa- 
sionally met  with  fiEir  below,  in  unquestionable  and  acknowledged 

«  See  Prooeed.  Acad.  Nat.  Set  Plulad.,  Deo.  1865,  p.  27 ;  this  Journ.,  May,  1867, 
and  Ann.  and  Mag.  Nat  Hiatory  for  July.  1867. 

f  By  Permian  types,  I  mean  forms  dosely  alUed  to^  bat  not  necessarily  identical 
with,  Permian  species. 
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Coal-measare  strata,  we  were  led  to  doubt  the  accuracy  of  our 
first  conclusion. 

These  doubts  were  afterwards  confirmed,  when  on  going  out 
into  the  interior  of  Ejinsas,  we  found  there  an  extensive  series 
of  strata,  in  no  way  separable  from  the  Coal-measures,  containing 
several  of  these  and  a  few  other  Permian  types,  along  with 
nearly  all  our  common  Goal-measure  fossils,  such  as  Fusuiina 
cylindrica,  Productua  longiepinus  f  {=Productus  Wabashemis  N.  & 
P.),  P.  punciahis^  P.  costaius^  P.  NArascensis  (=P.  horrescem  of 
Prof  G^intz's  list),  Ghonetes  mucronataj  Spirifer  camerahu,  S. 
planaconvexus,  Syixtrilasma  hemiplicata,  Streptorhynchus  crenislrioj 
the  so-called  Orthia  Missouriensis,  Athyris  mbtilita^  Naiicopsie 
Pricit\  Etwmphalus  rugosus*  (Hall  not  Sowerby),  species  of  Phil- 
lipsia^  and  Bellerophon,  Pttalodus  Alleghenienais^  and  numerous 
others  that  might  be  mentioned.  These  we  found  often  mingled 
in  the  same  beds  with  the  few  Permian  types,  and  in  other  in- 
stances in  beds  alternating  with  those  containing  the  latter.  In 
ascending  several  hundred  feet  higher  in  the  series,  we  observed 
the  Goal-measure  forms  gradually  dropping  off  until  at  last,  above 
a  certain  undefined  horizon,  with  the  exception  of  one  or  two 
of  the  latter,  only  Permian  forms  were  observed.  Although  we 
regarded  these  upper  beds  as  the  true  representatives  of  the  Per- 
mian, we  gave  a  section  of  the  whole  series,  down  so  as  to  include 
a  considerable  thickness  of  beds  below,  with  lists  of  fossils,  show- 
ing the  range  of  the  various  types,  without  drawing  any  line  of 
demarkation,  because  we  were  satisfied  nature  had  no  where  de- 
fined any  abrupt  physical  or  paleontological  break  here  in  the 
series.  We  likewise  stated  that  we  believed  no  geologist,  study- 
ing these  rocks  without  a  knowledge  of  the  classification  adopted 
in  the  old  world,  would  ever  have  thought  of  making  any  im- 
portant division  here  between  the  Permian  and  the  Goal-meas- 
ures ;  and  that  if  the  intermediate  series  containing  a  mingling  of 
the  two  types  of  fossils  is  to  be  separated  at  all  from  the  Goal- 
measures,  we  would  do  it  only  under  some  such  provisional  name 
as  the  Permo-carboniferous  series. 

It  will  be  remembered  by  those  who  have  read  Prof.  Marcou's 
paper  on  the  rocks  under  consideration,  (Bull.  Soc  Geol.  Fr.,  2d 
sen,  xxi,  p.  182,  1864),  that  he  referred  the  Nebraska  City  beds 
(including  those  at  Bennett's  mill  and  Wyoming)  to  the  upper 
Dyas ;  those  at  Bock-bluff  and  Plattsmouth  to  the  lower  Dyas, 
and  those  above  the  Platte,  at  Bellvue,  St.  Mary's,  and  Omaha  City 
(erroneously  printed  Omalia  City),  to  the  Mountain  limestone. 
The  outcrops  at  Plattsmouth  and  Bock-bluf^  he  thought,  oon- 

*  Since  pointing  out  the  differences  between  this  and  Spvrorbia  pkmorUtig^  I 
observe  Prof.  Geinitz  flgares  under  the  latter  name,  in  his  Djas,  one  fonn  with  the 
greatest  concayity  apparently  on  the  left,  another  with  it  on  the  rig^t  side.  The 
quadrangular  form  of  its  whorls,  and  its  flattened  periphery,  however,  deaily  sep- 
arates our  shell  from  both  of  these. 
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tained  the  remains  of  an  "  eminently  New  Bed  Sandstone  fauna, 
approaching,  however,  the  Carboniferous  fauna,"  (ibid,  p.  140.) 

After  examining  the  fossils  collected  by  Prof.  Marcou  from 
these  beds,  however.  Prof.  Gbinitz  refers  80  of  the  36  forms 
composing  this  so-called  "  eminently  new  red  fauna  "  to  Carbon- 
iferous species,  and  thinks  these  rocks  hold  the  position  of  the 
upper  division  of  the  Carboniferous  limestone,  or  Fusulina  lime* 
stone  of  Bussia  and  Spain ;  while  the  outcrops  of  llock-bluff,  he 
thinks,  may  be  considered  an  upper  marine  member  of  the  pro- 
ductive coal  formation.  It  is,  therefore,  only  the  Nebraska  City 
beds,  and  those  at  Mr.  Morton's,  Bennett's  mill  and  Wyoming, 
that  he  refers  to  the  Dyas. 

In  not  admitting  the  Plattsmouth  and  Bock-bluff  exposures 
as  belonging  to  the  New  Bed,  Prof.  Geinitz  certainly  corrects  a 
grave  error  of  Prof.  Marcou's;  but  if  by  the  words  "Carbonif- 
erous, or  Fusulina  limestone,"  he  means  to  place  these  rocks  on 
a  parallel  with  any  part  of  the  Subcarboniferous  or  Mountain 
limestone  series,  as  Prof  Marcou  has  done  those  above  the 
mouth  of  the  Platte,  he  falls  into  as  great  an  error  as  that  he 
corrects.  The  evidence  of  this  statement  is,  the  fact  that  the 
^roup  of  some  thirty  odd  species  of  fossils  found  at  these  locali- 
ties is  precisely  that  characterizing  the  Coal-measures  of  Illinois, 
Iowa,  Missouri,  and  Kansas,  and  with  the  exception  of  four  or 
five  species  generally  considered  common  to  our  Coal-measures 
and  tne  Mountain  limestone,  the;^  are  all  distinct  from  the  fos- 
sils found  in  our  Carboniferous  limestones  below  the  Millstone 
grit.^  In  addition  to  this,  they  are,  with  three  or  four  excep- 
tions, now  known  all  to  occur  at  Nebraska  City,  Bennett's  mills, 
and  Wyoming,  in  the  very  beds  Prof.  Geinitz  considers  Upper 
Dyas,  along  with  other  Coal-measure  species. 

It  is  probable  Prof.  Geinitz  was  mainly  led  to  refer  the  Platts- 
mouth rocks  to  the  horizon  of  the  Fiundina  limestone  of  Bnssia  and 
Spain,  by  the  occurrence  in  them  of  numerous  Fusulina^  and,  as 
he  terms  it,  "  the  leading  genus  PkiUipsia  ;"  since  he  acknowl- 
edges that  a  large  proportion  of  the  fossils  found  there  also  oc- 
cur in  the  rock  he  refers  to  the  Dyas.  He  was,  therefore,  evi- 
dentlv  not  aware  of  the  fiict  that  with  nearly  aU  of  the  Platts- 
mouth fossils,  countless  millions  of  Fusulina  also  occur  in  the 
Bock-bluff  section,  placed  by  him  in  the  Coal-measures;  as  well 
as  (excepting  so  far  as  regards  the  numbers  of  Fusulina)  in  the 

*  The  following  is  a  list  of  species  known  to  occur  in  the  Plsttsmouth  rocks, 
viz:  FiisuHna  qflindrica  (in  great  numbers),  Zeacrimu  mtterospimuf,  OytUhoerinus 
hardUpherieuaj  Produchi*  semireHculaiiu^  P.  Nebrateeiuis^  P.  eostatua,  P.  FtcMenianus^ 
P.  longitpiwuj  P.pundaku,  Ohonetesmueronaiua^  Sirvpkyrhywihmcrtnisifria,  Syntri- 
iasma  TiemipUeata,  MeekeUa  sMUooostata,  Affiyris  subHUta,  RhynchoneUa  CTtoA,  Retoia 
punrtuUfera,  Spirifer  eamertUua,  Spirifer  planoeonvexua,  Sp,  lineaiuaf,  Spiriferina 
Kmtuckmsia,  MycMna  mibquadrata,  M,  amplat,  Pecten  {tf)  avicuUUuSt  Aviculopecten 
oeeidentaUe,  Pinna  peractia^  AUorisma  mbcnneata,  BeiO/erophon  carbonar.a^  Euomr 
phalus  ntgoiuif  NcudUua  IQinoiBetuiat,  PhiUipna  undet.  sp. 
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same  beds  he  and  Prof.  Maroou  inclade  as  the  inferior  mem- 
ber of  the  Upper  Dyas  near  Nebraska  City,  at  Wyoming  and 
at  Bennett's  mill.  He  also  ignores  the  fact^  that  Prof.  Marooa 
mentions  seeing  in  the  Plattsmoath  beds,  a  specimen  of  the  so- 
called  Monotia*  (PseudomoTiotis),  one  of  the  most  important  types 
relied  upon  to  prove  the  divison  C,  at  Nebraska  Citr,  a  part  of 
the  Dya8.t  Nor  does  he  appear  to  daly  appreciate  the  fact  that 
there  is  no  one  limestone  in  this  country,  that  can  be  properly 
termed  "the  Fusulina  limestone^^^  for  we  have  numeroos  jPusuUna 
limestones,  at  various  horizons  through  the  whole  Goal-measures 
of  Iowa,  Missouri,  Nebraska  and  Kansas ;  while  Dr.  White  finds 
it  aud  the  genus  PhiUipsia,  in  Iowa,  above  beds  containing  the 
same  groups  of  fossils  characterizing  the  division  0  at  Nebraska 
City,  referred  by  Prof.  Marcou  to  the  Upper  Dyas. 

Again,  in  speakine  of  the  Bock-bluff  c«ds  as  a  "  marine  mem- 
ber of  the  upper  productive  Coal-measures,"  Prof.  Geinitz  seems 
not  to  be  aware  of  the  fact,  that  the  whole  of  our  western  Coal- 
measures  abound  in  marine  fossils,  there  being  no  member  of 
our  entire  Paleozoic  series  containing  a  greater  profusion  of 
marine  types  of  fossils  than  the  Coal-measures  of  Nebraska, 
Kansas,  Iowa,  Missouri,  Illinois,  Kentucky,  &c.  Had  he  fully 
understood  all  of  these  facts,  and  the  true  relations  to  each  other, 
and  to  the  other  Carboniferous  rocks  in  this  country,  of  the 
several  outcrops  from  which  the  fossils  submitted  to  him  were 
obtained,  there  can  be  no  doubt  whatever,  but  he  would  have 
arrived  at  different  conclusions  from  those  adopted  by  him,  re- 
specting the  age  of  these  rocks,  if  not  in  several  instances  re- 
specting the  specific  relations  of  the  fossils  themselves,  to  Euro- 
pean Permian  forms. 

After  a  thorough  revision  of  the  whole  subject,  and  a  personal 
examination  of  all  of  the  exposures  mentioned  by  Prof.  Marcou, 
and  numerous  others  in  Iowa,  Nebraska  and  Kansas,  not  visited 
by  him ;  as  well  as  after  a  careful  study  of  extensive  additional 
collections  of  fossils  from  these  rooks  over  wide  areas,  I  have  no 
hesitation  in  reasserting,  that  all  the  rocks  above  the  mouth  of 
Platte  river  referred  by  Prof  Marcou  to  the  Mountain  limestone, 
and  those  of  Plattsmouth  and  Bock-bluff  placed  by  him  as  Lower 
Dyas,  and  by  Prof.  Geinitz,  in  part  on  the  horizon  of  the  Upper 
member  of  the  Mountain  limestone,  and  in  part  in  the  Upper 
Coal-measures,  as  well  as  those  by  both  of  them  referred  to  the 
Upper  Dyas  at  Wyoming  and  Bennett's  mill  and  Nebraska  City, 
witn  possibly  the  exception  of  divisions  C  and  D  at  the  latter  place, 
belong  to  the  horizon  of  the  'Upper  Coal-measures.  The  only 
point  m  regard  to  which  there  can  be  any  reasonable  doubt  is, 
whether  the  divisions  C  and  D  at  Nebraska  City,  belong  more  prop- 

♦  Bull  Soc.  Geol.  Pr^  H,  xxi,  139. 

f  It  is  well  known  to  oocur  at  ev«n  mudh  lower  horizoas  in  Kftnuaa. 
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erly  to  the  horizon  of  the  rooks  Dr.  Hayden  and  I  termed  Per- 
mo-carboniferous  in  Kansas,  or  to  the  Coal-measures  proper.  Or, 
whether  in  case  it  is  decided  that  we  mwt  draw  an  arbitrary 
line  somewhere  in  this  region,  directly  between  the  Goal-meas" 
ures  and  Permian,  it  may  not  be  thought  most  consonant  with 
the  range  of  types  here  to  brin^  down  this  line,  in  spite,  so  to 
speak,  of  the  various  acknowledged  Carboniferous  forms  found 
in  these  beds,  so  as  to  include  the  divisions  C  and  D  in  the  Per- 
mian. 

The  great  objection  however,  to  the  adoption  of  the  latter  con- 
clusion, is  not  only  the  occurrence  of  so  many  unquestionable 
Carboniferous  species  in  the  bed  C,  at  Nebraska  City,  but  the 
fact  that  nearly  the  whole  group  of  fossils  found  in  this  bed  C 
at  that  place,  including  most  of  the  Permian  types,  such  as  the 
so-callea  AviciUa  speluncaria^  A,p%nnaeforrms^  Scnizodus,  Bakevellia^ 
Pleurophorus,  Leda,  Nucula^  Cythere^  &c.,  also  occur  in  Iowa,  be* 
neath  others  containing  nearly  all  of  our  most  common  and  char- 
acteristic Upper  Coal-measure  tvpes,  and  indeed  beneath  heavy 
beds  of  limestone,  agreeing  in  lithological  characters,  and  con- 
taining the  same  groups  of  fossils  found  in  those  on  the  Missouri 
referred  by  Prof.  Marcou  to  the  Mountain-  limestone,  as  has  al- 
ready been  determined  by  Dr.  White  (see  this  Journal,  July,  1867, 
p.  28.)*  During  my  late  excursion  to  the  west  I  had  the  pleas- 
ure of  visiting,  with  that  gentleman,  some  of  these  localities  in 
Iowa  At  one  place  in  Union  county,  we  found  directly  over- 
lying a  bed  containing  the  fossils  characterizing  division  C  at 
Nebraska  City,  a  black  fissile  shale,  containing  several  specimens 
of  Aviculopecten  rectilaierrea  {Avicula  rtctalaierarea  Cox),  a  species 
which  in  Kentucky  characterizes  the  horizon  of  the  ninth  coal 
bed  of  that  State.  Immediately  above  this  black  shale,  in  a  de- 
composing limestone  with  marly  partings,  we  found  Fuaulina 
eylindrtca  Fischer,  Spirifer  eamercUiu  Morton,  Spirifer  Vrii  Plero., 
&  planoconvexus  and  Spiriferina  Kenitiekensis  Shumard,  Orthis 
earhonaria  Swallow,  Producttts  Nisbrascensts  Owen,  P.  longispinus 
Sowerby?,  Ghonetes  Vemeuiliana,TX.  &.  P.,  JSlreptorhynchtis  crenu 
striata,  Naticopsis  Wkeeleri  {=Littorina  IFAeeZm  Swallow,  a  spe- 
cies scarcely  aistinguishable  from  Naiica  marice  M.  Y.  &  E.,  from 
the  Carboniferous  rocks  of  Bussia),  and  the  same  little  PhiUipsia 
figured  by  Prof.  Geinitz  from  Plattsmouth. 

At  other  places  in  the  same  region  in  Iowa,  Dr.  White  has 
found  in  the  limestones  and  other  beds  holding  a  still  higher 
position,  nearly  jill  of  the  above  fossils,  and  many  other  Carbon- 
iferous types,  such  as  Afeekella  stricUo-oostata  (PliccUtda  striaUh 
cosiata  Cox),  Myalina  subquadrata  Shumard,  Productus  oostatus^ 
Athyris  svihtilxta,  and  numerous  FustMna,  with  teeth  of  Cbchluh 

*  It  Is  also  well  known  that  In  Kansas,  beds  containing  a  similar  mingling  of  Per- 
mian and  Carboniferoos  types  of  fossils  alternate  with  others  containinfi^  almost  ez- 
dosively  Carboniferons  forms,  through  a  considerable  thickness  of  strata. 
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duSy  &0.  Indeed,  Dr.  White  has  already  shown  that  the  beds  in 
Iowa,  containing  the  group  of  fossils  foand  in  the  division  C,  at 
Nebraska  City,  hold  a  position  abont  the  middle  of  the  Upper 
Goal-measures  in  that  State  (see  this  Journal  for  July,  1867.) 

I  may  also  add,  that  our  examinations  through  Iowa,  fully  and 
completely  confirm  Dr.  White's  statement,  that  no  Subcarbonif- 
erous  rocKs  are  met  with  after  leaving  the  outcrops  seen  along 
the  Desmoines  river,  in  goin^  westward  all  the  wa;^  to  the  Mis- 
souri nor  along  the  Missouri,  m  that  State ;  all  this  intermediate 
country  being  occupied  by  Goal-measures,  excepting  some  insig- 
nificant patches  of  Cretaceous  sandstone.  I  am  aware  Pro£  Mar- 
cou  has  expressed  the  opinion  that  all  of  the  Coal-measures  of 
Iowa»  Missouri,  Illinois,  &c.,  really  belong  to  the  horizon  of  the 
Mountain  limestone.  I  can  only  say,  however,  that  this  is  done 
in  the  &ce  of  the  indisputable  facts,  that  the  fossils  of  these 
rocks  in  Iowa,  Nebraska,  Ejmsas  and  Missouri,  differ,  as  already 
stated,  almost  entirely  from  those  of  our  Subcarboniferous  rocks^ 
as  every  one  in  this  country  knows ;  and  agree  exactly  with 
what  he  calls  an  "eminentlv  new  red  &una"  at  Flattsmoatb, 
while  the  Coal-measures  of  Illinois,  containing  the  same  fiiona 
characterizing  those  of  the  other  States  named,  can  be  traced 
without  interruption  to  the  southern  boundaries  of  that  State, 
and  also  into  Kentucky,  where  they  are  separated  from  the  Sub- 
carboniferous  rocks,  by  from  fifty  to  three  nundred  or  more  feet 
of  Millstone  grit  In  addition  to  this,  it  is  now  generally  known 
that  Lesouereux  has  found  the  flora  of  the  Coal-measures  of 
Illinois,  Kentuckjr  and  Indiana,  to  agree  with  remarkable  exact- 
ness, so  far  as  the  identity  and  similarity  of  species  are  concerned, 
with  that  of  the  true  Goal-measures  of  Europe. 

Indeed,  so  thoroughly  have  our  western  Carboniferous  rocks 
been  studied  of  late  years,  during  the  progress  of  the  several 
State  geological  surveys ;  and  so  completely  are  the  order  of 
succession,  thickness,  characteristic  fossils,  &c.,  of  their  va- 
rious subdivisions  known,  that  almost  any  amateur  collector  in 
these  districts  can  instantly  decide,  from  a  few  corals,  crinoids 
or  shells,  whether  they  came  from  a  horizon  above  or  below 
the  Millstone  grit.  In  fact,  in  a  verv  ^reat  majority  of  cases,  a 
single  species  would  be  sufficient  to  decide  this  question. 

in  short,  all  the  facts  presented  by  Prof.  Qeinitz  and  Pro£ 
Marcou,  when  explained  by  what  is  known  in  regard  to  the 
geological  structure  of  the  country  in  western  Iowa,  eastern 
Kansas,  and  other  neighboring  districts  of  the  west,  exactly 
coincide  with,  and  confirm  the  views  published  by  Dr.  ECayden 
and  myself  in  1858.  That  is,  that  there  is  in  this  region,  a 
gradual  shading  off  from  an  upper  Coal-measure  to  a  Permian 
fauna,  through  a  considerable  thickness  of  strata,  forming  a  some* 
what  intermediate  group  which  we  called  the  Permo-carboniferooa 
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series;  also  that  there  is  no  defined  break  between  this  interme- 
diate series,  and  the  Permian  above,  or  the  Goal-measares  below. 
Indeed  all  the  phenomena  here  indicate  a  gradual  change  of 
physical  conditions  which  had  probably  so  nearly  approximated 
those  of  the  Permian  in  this  region,  long  before  the  proper  close 
of  the  Goal-measure  period,  as  to  favor  the  introduction,  at  certain 
localities,  of  some  Permian  types  *  while  these  changes  and  those 
following  them  for  a  long  period  of  time,  running  through  the 
interval  between  the  close  of  the  Carboniferous  period  and  the 
true  beginning  of  the  Permian  in  other  parts  of  the  world,  where 
the  series  seems  to  be  separable  into  two  distinct  groups,  were 
not  so  great  as  to  materially  affect  the  Carboniferous  fauna. 

Under  such  circumstances,  it  must  be  evidept,  that  all  attempts 
to  correlate  particular  unimportant  beds  here,  with  minor  subdi- 
visions adopted  in  Europe,  where  a  different  state  of  things 
obtained,  must  necessarily  fail;  while  different  opinions  will 
doubtless  long  exist  in  regard  to  the  exact  horizon  in  the  inter- 
mediate series,  where  the  line  should  be  drawn  here  between  the 
Coal-measures  and  the  Permian.  Possibly  after  much  more 
extensive  collections  of  fossils  have  been  obtained  from  these 
rocks,  and  the  vertical  range  of  all  of  the  species  has  been 
approximately  determined,  some  more  definite  conclusions  on 
this  point  may  be  arrived  at  from  the  percentage  of  species  known 
to  cross  certain  lines.  It  is  probable,  however,  that  even  by  this 
method,  the  line  of  division  would  be  found  shifting  according 
to  the  particular  parts  of  the  field  in  which  the  comparison  might 
be  maae,  for  it  is  evident  as  we  follow  the  very  same  beds  west- 
ward from  Iowa  and  Illinois  into  Ejinsas  and  Nebraska,  that  the 
proportion  of  what  would  be  called  Permian  types^  is  found  to 
increase. 

In  conclusion,  I  would  state,  that  I  hope  sometime  to  have  the 
pleaure  of  seeing  Prof.  Oeinitz  in  this  country,  and  of  accom- 
panying him  to  these  distant  western  localities ;  and  although 
we  would  doubtless  continue  to  difier  upon  minor  points  as  to 
generic  and  specific  distinctions  of  fossils,  I  am  sure  it  would 
not  take  long  to  cbnvince  so  able  a  geologist  as  he  undoubtedly 
is,  that  there  is  no  Mountain  limestone  within  probably  more 
Ihan  one  thousand  feet  of  the  surface  on  the  Missouri  in  eastern 
Nebraska,  or  western  Iowa;  and  that  all  the  rocks  referred  bv 
Prof.  Marcou  and  himself  there  to  the  Subcarboniferous,  as  well 
as  all  they  referred  to  the  Permian  or  Dyas,  with  possibly  the 
exception  already  alluded  to,  belong  to  the  Coal-measures* 
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Abt.  XXXV. — Indian  Summer ;  by  Joseph  E.  Willbt,  Prot 
of  Natural  Philosophy  and  Chemistry  in  Mercer  University, 
Georgia. 

A  PBBIOD  of  several  weeks  in  Aatnmn,  characterized  by 
smoky  atmosphere,  eq[uable  temperature  and  cloudless  sky,  hais 
been  known  m  America  as  Indian  Summer.  Several  hints  as 
to  the  cause  of  this  phenomena  have  been  thrown  out^  but  no 
one  of  them  seems  to  have  been  accepted  as  a  sufficient  explana- 
tion of  the  facts.  The  following  views  have  been  entertained 
by  the  writer  for  several  years,  and  are  presented  for  the  purpose 
of  attracting  attention  to  the  subject,  with  the  hope  that  ma- 
terials may  be  collected  by  observers,  the  discussion  of  whidi 
may  lead  to  a  true  theory  of  Indian  Summer. 

First,  as  to  the  facts. 

1.  Indian  Summer  is  not  confined  to  North  America^  bdt  oc- 
curs in  both  hemispheres. 

It  it  so  well  known  in  the  United  States,  that  no  reference 
need  be  made  to  its  occurrence  here.  It  is  remarkable,  however, 
that  it  extends  on  this  continent,  to  very  high  latitudes. 

Sir  John  Richardson  passed  the  winter  of  1848-9  at  Fort  Con- 
fidence, on  Great  Bear  Lake,  lat  66°  54'  N.  He  remarks,* 
''  with  regard  to  the  progress  of  the  seasons,  the  '  Indian  Sum- 
mer,' as  it  is  called,  brought  us  three  weeks  of  fine  weather  after 
our  arrival  in  September." 

Kaemtz,  in  his  discussion  of  the  height  of  the  barometer  in 
different  seasons,  says,t  "  In  the  autumn,  on  the  contrary,  when 
the  air  comes  from  the  south,  the  south  winds  predominate ; 
they  pour  upon  the  south  of  Eupope  the  water  with  which  they 
are  charged,  and  reach  us  perfectly  dry ;  hence  the  beautiful 
weather,  that  sometimes  prevails  in  the  middle  of  autumn,  and 
which  is  known  in  France  under  the  name  of  St.  MartMs  Sum* 
mer;  in  Germany  it  is  called  the  summer  of  old  men\  and  in 
North  America,  me  Indian  Summer ^ 

Dr.  Livingstone,  in  his  Travels  and  Besearches  in  South  Af- 
rica, page  537,  when  he  had  arrived  at  Gonye,  lat  16®  88'  60" 
S.,  says:  "Aug.  22.  This  is  the  end  of  winter.  *  *  *  *  Tht 
whole  scenery  is  lovely,  though  the  atmosphere  is  murky  in 
consequence  of  the  continuance  of  the  smoky  tince  of  winter. 
This  peculiar  tinge  of  the  atmosphere  was  observed  every  win- 
ter at  Kolobeng,"  (lat.  24''  80'  S.)  "  but  it  was  not  so  observable 
in  Londa  as  in  the  south,  though  I  had  always  considered  that  it 
was  owing  to  the  extensive  burnings  of  the  grass,  in  which  hun- 
dreds of  miles  of  pasturage  are  annually  consumed.    As  the 

*  Richard8on*8  Arctic  Expedition  In  search  of  Sir  John  Franklin,  n.  297. 
.   t  Complete  Course  of  Meteorology,  by  L.  F.  EAemts,  London,  lSi5,  p.  88S. 
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qaantity  burned  in  the  north  is  very  mach  greater  than  in  the 
Boath,  and  the  smoky  tinge  of  winter  was  not  observed,  some 
other  explanation  than  these  burnings  must  be  sought  for.  I 
have  sometimes  imagined  that  the  lowering  of  the  temperature 
in  winter  rendered  the  vapor  in  the  upper  current  of  air  visible 
and  imparted  this  hazy  appearance." 

Lieut  J.  M.  Gilliss,  in  his  verv  interesting  work  on  Chili,* 
says,  ''AH  through  March,  and  the  larger  half  of  April,  unex- 
ceptionably  fine  weather  lasts,  though  the  atmosphere  is  less 
transparent  by  day  than  during  the  other  seasons,  and  copious 
dews  at  night  show  its  increasing  relative  humidity.  About  the 
close  of  the  former  month,  or  in  the  first  half  of  the  latter,  there 
are  usually  from  ten  to  fifteen  days  when  it  assumes  that  pecu* 
liar  appearance  between  smoke  and  dry  fo^  which  is  so  notable 
as  the  "Indian  Summer"  of  North  America,  During  its  con- 
tinuance there  is  scarcely  any  wind ;  and,  as  the  temperature 
after  noon  rises  to  summer  heat,  with  its  fresh  southeriybreeze, 
the  air  is  more  enervating  than  at  the  latter  season.  'Mere  the 
resemblance  between  the  two  hemispheres  ceases.  Unlike  the 
North  American  "Indian  Snmmer,"  of  which,  its  continuity 
once  broken,  there  is  no  return  until  the  following  year,  the 
Ohilain  "  verano  de  San  Juan,"f  is  often  interrupted  by  a  re- 
newal of  the  periodic  winds  with  greater  force,  or  by  clouds ; 
and  after  a  day  or  two,  there  succeeds  another  interval,  when 
the  air  is  tranquil  and  smoky." 

In  these  extracts,  we  have  evidence  of  Indian  Summer  in 
North  America,  Europe,  Afirica  and  South  America. 

2.  Moreover,  the  indications  are,  that  Indian  Summer  is  a 
phenomenon  of  the  temperate  zone. 

I  have  seen  no  allusions  to  it  in  the  writings  of  travelers  in 
arctic  and  tropical  regions. 

As  we  have  seen  above,  it  is  distinctly  marked  in  the  United 
States,  in  Middle  Europe,  at  Santiago  in  Chili,  lat.  88''  26'  26" 
S.,  and  at  Eolobeng  in  South  Africa,  lat  24""  80"  S.,  all  within 
the  temperate  zone.  Sir  John  Bichardson,  however,  noticed  it 
at  lat  66®  64'  N.,  iust  beyond  the  Arctic  Circle,  and  Dr.  Liv- 
ingstone observed  it  at  Qonye,  lat  16*'  88'  50"  S.,  about  7** 
within  the  torrid  zone.  The  former  can  scarcely  be  regarded  as 
an  exceptionid  case,  as  the  observation  was  made  just  beyond 
the  Arctic  Circle.  The  latter  point  is  clearly  within  the  torrid 
zone,  but  the  remarks  of  Dr.  Livingstone  show  its  greater  pre* 
dominance  in  the  temperate.  He  savs  '^  it  was  observed  every 
winter  at  Kolobeng,  (lat  24^  80'  S.)  but  it  was  not  so  obaeruable 
in  Londa  "  (in  which  Gonye  is  situated) ''  as  in  the  South,"  and 

*  The  IT.  8.  Naval  Astronomical  Szpeditioii  to  the  Sonthein  Hemisphere,  toL  1. 
Chile,  pai^e  90. 
t  St.  John's  Summer. 
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that  too,  notwithstanding,  the  qoantity  (of  grass)  borned  in  the 
north  (toward  the  eqaator)  is  venr  mnch  greater  than  in  the 
south "  (toward  the  Antarctic).  If  the  bnmings  of  the  grass 
were  the  cause  of  the  smoky  atmosphere,  then  the  smokiness 
should  have  been  more  apparent  toward  the  equator;  whereas 
the  reverse  was  so  strikingly  true,  that  he  abandons  his  previoos 
notions  of  a  connection,  between  these  burnings  and  tne  smo- 
kiness, of  the  nature  of  cause  and  effect 

3.  The  season  when  it  appears  and  the  period  of  oontinoanoe 
of  Indian  Summer  seem,  from  the  above,  to  be  slightly  difSsient 
in  different  countries. 

In  North  America,  it  occurs  iif  September,  October,  or  Novem- 
ber in  different  years.  It  is  sometimes  confined  to  one  well-de- 
fined period  of  two  or  three  weeks,  as  at  Fort  Confidence,  in 
Sept,  and  Oct,  1848.  But  more  commonly  it  is  extended 
through  one-half  or  more  of  the  autumn ;  presenting  a  series  of 
smokv  days,  followed  by  a  period  of  variable  weather,  to  be  re- 
stored again  in  full  force  for  a  short  time,  running  thus  inter- 
ruptedly through  two  months  or  more.  Kaemtz  describes  its 
season  m  middle  Europe  as  "  the  middle  of  autumn,"  but  says 
nothing  of  its  duration. 

In  the  southern  hemisphere.  Dr.  Livingstone  recorded  his  sin- 
gle  remark  of  smoky  weather  on  August  22d,  which,  with  the 
reversed  seasons  of  that  hemisphere,  corresponds  with  oar  Feb- 
ruary, but  goes  on  to  say,  that  this  peculiar  tinge  of  the  atmos- 
phere was  observed  every  winter  at  Kolobeng.  This  would  lo- 
cate the  South  African  Indian  Summer  in  June,  July  and  Au- 
gust, corresDonding  to  our  December,  January  and  February, 
which  perioa  is  two  or  three  months  later  than  our  Indian  Sum- 
mer. Lieut.  Gilliss  describes  the  Chilian  Indian  Summer  as  ex- 
tending '^  through  the  close  of  March  and  the  first  half  of  Aprily"* 
which  corresponds  with  our  September  and  October.  From  bis 
further  description  above  and  from  the  collection  of  his  register 
below,  the  season  appears  to  be  more  marked  and  decided  than 
with  us. 

4.  Another  point  worthy  of  remark,  is  that  there  are  individ- 
ual days  of  smoky  weather,  distributed  through  the  whole  year 
and  undistinguishable  from  Indian  Summer,  in  any  particolar 
except  the  time  of  duration.  Were  they  prolonged  for  a  week 
or  two,  we  should  have  Indian  Summer  in  nearly  every  month 
of  the  year,  and  the  phenomenoh  would  cease  to  be  regarded  as 
peculiarly  autumnal. 

At  this  place,  lat  83^  87'  N.,  I  have  noticed  for  several  jeaia^ 
smoky  days  in  every  month,  excepting  about  one  month  in  win- 
ter and  one  in  summer.  The  register  bv  Lieut  A.  W.  WhipfJe^ 
U.  S.  A.,  of  Psychrometric  and  Climatological  observations,*  on 

*  Report  of  Ea^lorations  and  Sarreys  for  a  Railroad  Route  from  the  Mlaals^ni 
River  to  the  Pacific  Ocean.    Senate.  YoL  iv,  appendix  H. 
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his  survey  across  the  western  plains  from  Ft.  Smith,  Ark.,  to 
San  Pedro,  Cal.,  presents  the  .same  fact  During  the  several 
months  mention^  below,  the  whole  period  of  the  survey,  ob- 
servations of  "  smoky,"  "  smokj  atmosphere  "•  and  "  very  smo- 
ky "  are  recorded  on  the  following  numW  of  days. 


1858.  No.  of  days  1854.  No.  of  days 

Jan.  1 

Feb.  1 

March  1 


Aug.  3 

Sept.  6 


Oct.  10 

Nov.  5 

Dec.  3 

The  register  of  Lieut.  J.  M.  Qilliss  at  Santiago  in  Chili  is  still 
more  conclusive;  for  no  month,  observed  during  the  years 
1850-1-2,  is  without  "  slightly  smoky,"  "  smoky ^'  or  "  verv 
smoky  "  days.  The  number  of  such  days  in  each  month  will 
appear  in  the  following  table,  which  has  been  collected  from  the 
Meteorological  Observations,  vol.  vi. 


186C. 

1851. 

1853. 

Jan. 

6 

9 

23 

Feb. 

7 

8 

24 

March, 

21 

15 

26 

April, 

18 

16 

May, 

5 

10 

Jane, 

4 

4 

July, 

5 

9 

Aug. 

3 

9 

Sept 

4 

3 

6 

Oct. 

2 

8 

Nov. 

2 

2 

Dec. 

2 

6 

Of  like  character  with  these  individual  smoky  days  may  be 
the  *'  dry  fog  "  described  by  Kaemtz,  Meteorology,  pp.  469-71, 
as  ''  common  in  north  and  west  Germany  as  well  as  in  Holland  " 
and  in  other  parts  of  Europe.  That  of  1783  had  remarkable 
intensity  and  *' presented  the  following  phenomena: — its  thick- 
ness was  such,  that  in  some  places  objects  at  the  distance  of  five 
kilometers  (3  miles)  could  not  be  distinguished ;  they  sometimes 
appeared  blue  or  else  surrounded  with  vapor.  The  sun  appeared 
rea,  and  without  brilliancy,  and  could  be  gazed  at  in  the  middle 
of  the  day ;  at  its  rising  and  setting,  it  disappeared  in  the  haze." 
The  fog  appeared  on  different  days  in  different  parts  of  Europe 
and  Asia — ^at  Copenhagen,  May  29th ;  in  France  and  Italy,  from 
the  16th  to  the  18th  of  June;  in  Norway,  June  22d;  in  Swit- 
zerland, June  23d ;  at  Stockholm,  June  24th ;  at  Moscow,  June 
26th ;  toward  the  end  of  June  in  Syria ;  and  the  1st  of  July  in 
the  Altai.  In  1834,  Kaemtz  noticed  others  in  May,  July  and 
August ;  the  one  of  May  seemed  to  be  transferred  firom  place  to 
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• 
place  by  violent  N.  E.  winds.  In  these  countries  (Germany  a&d 
Mollaaa)  the  dry  fog  is  coincident  with  the  borning  of  peat; 
when  the  air  is  dry,  the  smoke  remainssuspended  id  theatmoephoe 
and  may  be  carried  away  by  the  winds.  The  wind  always  dIows 
from  the  direction  of  the  peat  bogs,  when  dry  fog  is  manifested ; 
and  fogs  have  freqnently  been  seen  coming  distinctly  from  the 
peat  bogs,"  "  The  very  thick  dry  fog  of  1834  came  partly  from 
the  combustion  of  peat,  and  partly  from  the  fires  for  which  tbia 
year  was  noted."  ^'  To  the  same  cause,  probably,  may  be  attrib- 
uted the  particular  aspect  of  the  air  in  autumn.  In  the  fine  days, 
when  the  air  is  very  dry,  the  air  is  less  transparent ;  distant  ob- 
jects are  not  seen  distinctly,  they  appear  surrounded  by  a  slight 
fog."  "  Can  the  dry  fog  of  1783,  which  was  diffused  over  a 
great  portion  of  Europe,  be  attributed  to  the  same  cause?"  Pop- 
ular superstition  in  Europe  attributes  to  this  "  dry  fog  "  "  the 
disease  of  smut  in  corn,  and  diseases  in  vegetables  generally," 
and  ^*  the  predominance  of  the  north  winds  which  then  prevail, 
and  they  say  that  it  drives  away  rain  and  storms,  and  is  a  cause 

The  above  description  of  "  dry  fog"  accords  very  well  with 
the  appearance  of  many  occasional  smoky  days  in  this  country, 
which,  if  they  occurred  in  autumn,  would  be  styled  Indian  Sum- 
mer. Belying  upon  the  description  alone,  I  am  indined  to  clan 
them  together.  Kaemtz,  also,  in  the  description  above,  of  "  the 
particular  aspect  of  the  air  in  autumn,"  seems  to  allude  to  the 
Q-erman  Indian  Summer,  and  thus  connects  together  the  phe- 
nomena of  dry  fog  and  Indian  Summer. 

So  much  for  the  facts,  let  us  now  turn  to  the  theory  of  Indian 
Summer. 

Any  theory,  to  be  complete,  must  equally  apply  to  these  oc- 
casional smoky  days,  whicn  are  distributed  throughout  the  year; 
for  these  present  exactly  the  same  characteristics,  and  are  noted 
by  observers,  as  Lieut.  Whipple  and  Lieut.  Gilliss,  in  pieciaelv 
the  same  terms,  as  the  groups  of  autumnal  days,  commonly  call* 
ed  Indian  Summer. 

Without  alluding  to  previous  theories  on  the  subject^  I  sug- 
gest the  following: 

I.  The  smokiness  is  produced  by  real  smoke,  proceeding  finom 
the  ordinary  fires  employed  in  preparing  food,  etc.,  or  from  ex- 
traordinary fires  in  the  burning  of  grass,  brushwood,  eta  This 
is  an  evident  and  a  sufficient  cause,  and  it  is  unpfailoaophical  to 
seek  for  others,  until  this  is  shown  to  be  inadequate  to  tne  given 
effect. 

Moreover,  Kaemtz,  as  above,  plainly  ascribes  the  smoldneflB 
of  "dry  fogs"  to  the  smoke  from  peat  bogs.  What  is  more  to 
the  point,  rrof.  Henry,  in  allusion  to  "dry  fogs,"  remarks ;* 

*  Fkitent  Office  Report    Agricoltare.    1858,  pp.  458-4). 
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"  The  nature  of  these  fogs  is  now  pretty  well  understood,  and 
more  refined  observations,  particularlj^  with  the  microscope, 
have  served  to  dissipate  the  mastery  in  which  they  were  ror* 
merly  enshrouded.  When  a  portion  of  the  air  in  which  the  fog 
exists  is  filtered,  as  it  were,  through  water,  and  the  substance 
which  is  retained,  is  examined  by  the  microscope,  it  is  found  to 
consist  of  minute  fragments,  in  some  cases,  of  burnt  plants,  and 
in  others  of  the  ashes  of  volcanoes."  '^  Samples  of  substances 
which  have  been  collected  from  rain  water  ana  examined  micro- 
scopically by  Prof  Schaeflfer,  of  Washington,  at  the  request  of  the 
Smithsonian  Institution,  have  been  found  to  consist  of  portions 
of  plants,  which  must  have  come  from  a  great  distance,  since 
the  species  to  which  they  belong  are  not  found  in  abundance  in 
the  localities  at  which  the  specimens  were  obtained.  It  is  highly 
probable  that  a  portion  of  the  smoke  or  fog-cloud  produced  by 
the  burning  of  one  of  our  western  prairies  is  carried  entirely 
across  the  eastern  portion  of  the  continent  to  the  ocean."  In 
reference  to  Indian  Summer,  Prof.  Henrv  remarks,  "Though 
the  first  announcement  of  the  proposition  by  some  of  our  earlier 
meteorologists,  that  the  peculiar  condition  of  the  atmosphere 
known  as  Indian  Summer  might  be  produced  by  the  burfing  of 
the  prairies,  was  not  thought  worthy  of  any  comment,  yet  the 
advance  of  science  in  revealing  the  facts  I  have  stated,  renders 
this  h  vpothesiB  by  no  means  unworthy  of  attention." 

Although  these  extraordinary  fires  may  furnish  the  smoke  for 
extraordinary  manifestations  of  smokiness  as  in  "  dry  fog  "  or 
unusually  dense  Indian  Summer,  vet  I  think  too  little  impor- 
tance has  been  attached  to  the  smoke  from  ordinary  fires.  Im- 
mense volumes  of  smoke  ascend  daily  from  these,  and  it  is  not* 
improbable  that  the  majority  of  smoky  days  derive  their  smoki- 
ness from  these  ordinary  sources. 

2.  Atmospheric  currents,  subsiding  firom  higher  to  lower  re- 
gions, woula  produce  smokiness  by  depressing  the  smoke,  and 
by  coming  under  greater  pressure  would  become  relatively  dry, 
and  would  thus  produce  relative  dryness  and  equableness  of 
temperature  during  their  continuance. 

ifvery  meteorologist  has,  doubtless  desired  an  indicator  or 
vane  for  descending  currents.    Can  any  be  devised  more  sensi- 
tive than  smoke  ?    The  direction  of  horizontal  currents  is  con- 
stantly determined  by  the  swaying  wreaths  of  smoke  from  chim- 
neys.   If  the  rising  columns  of  smoke  remain  suspended  in  the 
lower  atmosphere  and  ^ang  like  a  smoky  veil  over  the  whole 
landscape,  why  maj  not  the  phenomenon  oe  referred  to  descend- 
ng  currents  of  air?     Why  not  follow  the  indications  of  the 
vane  ?    If  the  smoke  bends  toward  the  north,  east,  south,  or 
west,  we  attribute  it  to  a  wind  from  the  opposite  quarter.    If  it 
Am.  Joub.  Soi.— BiooHD  SiRzas,  Vol.  XLTV,  No.  183.— Nov.,  1807. 
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bends  toward  the  earth,  why  not  attribute  it  to  a  coirent  from 
above?  Mainly  from  the  fact,  that  we  are  less  familiar  with  de- 
scending currents,  and  that  &om  the  want  of  an  indicator,  we 
know  less  of  their  habitudea 

S.  This  subsiding  of  atmospheric  currents  may  occur  at  any 
time,  when  circumstances  favor;  but  it  will  be  most  apparent^ 
when  a  conjunction  of  circumstances  render  them  oontinuoos 
through  a  series  of  days,  as  in  the  autumn. 

Hence  smoky  days  may  occur  in  every  month  of  the  year, 
and  a  succession  of  them  is  called  Indian  Summer — near  the  au- 
tumnal equinox,  when  the  violent  disturbing  elements  of  summer 
heat  and  winter  cold  are  at  a  minimum.  The  vernal  equinox 
would  seem  to  be  equally  favorable  with  the  autumnal;  but,  in 
the  former  case,  a  hemisphere  cooled  by  the  winter's  cold  and 
heating  up  under  the  advancing  warmth  of  the  season  may  be 
less  favorable  to  a  stable  equilibrium  of  the  atmosphere,  than 
the  same  hemisphere  heated  by  summer  and  cooling  oy  radiation 
during  the  autumn. 

4.  Descending  currents  of  air  are  supposed  to  occur  most  in 
the  temperate  zones,  and  Indian  Summer  seems  to  be  a  phenom- 
enon if  the  same  zone. 

Kaemtz  seems  to  think  that  the  trade  winds  retujm  toward 
the  poles  as  an  upper  current  and  settle  to  the  earth  about  lat. 
80°  and  thence  now  as  a  surface  current  toward  the  jpoles,  re- 
turning to  the  equator  by  some  route  not  well  indicated.  Amer- 
ican meteorologists'*^  think  that  the  atmosphere  of  a  hemisphere 
is  divided  into  three  systems,  with  upper  and  lower  currents, 
and  with  belts  of  rains  or  of  calms  where  the  systems  meet  But 
'all  agree  as  to  the  descent  of  the  upper  currents,  whether  from 
the  equator  or  from  the  poles,  to  a  greater  or  less  extent^  over 
the  temperate  zone  and  these  may,  when  other  circumstances 
favor,  depress  the  smoke  and  produce  Indian  Summer. 

In  the  above  discussion,  I  have  attempted  to  show  that  Indian 
Summer,  the  occasional  smoky  days  distributed  throughout  the 
year,  and  probably  dry  fog  are  similar  if  not  identical  phenom- 
ena, and  attributable  to  the  same  cause ;  that  the  smoKineas  is 
due  to  ordinary  smoke  derived  from  the  ordinarv  or  extra- 
ordinary fires  of  a  country ;  that  the  smoke  is  held  suspended 
in  the  lower  portions  of  the  atmosphere  by  descending  currentB 
of  air ;  and,  finally,  that  the  phenomena  seem  to  prevail  most 
in  autumn  and  in  the  temperate  zones,^and  the  descending  cu^ 
rents  originate  in  the  sub^dence  toward  the  earth  of  the  upper 
currents  from  the  equator  or  from  the  poles. 

In  conclusion,  it  is  proper  to  say,  that,  by  examinatioii  of  the 

*  See  an  able  paper  on  the  subject  by  Pro£  Hennr,  FMent  Office  Bepoit.  Aa^ 
cultare,  pp.  471-7.  Also  Maury's  Pbysical  Oeograpliy  of  the  Sea.  Also  a  papvVy 
W.  Farrel,  this  Joomal,  II,  izzi,  No.  91. 
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only  complete  register,  that  of  Lieut  Gilliss,  in  my  possession, 
I  have  not  been  able  to  connect  the  views  here  presented  with 
the  indications  of  the  barometer.  This  was  hardly  to  be  hoped 
for,  firom  a  single  register,  at  one  locality. 

Indian  Summer  prevails  over  a  large  extent  of  territory,  and 
its  laws  must  be  evolved  by  the  discussion  of  many  registers 
kept  at  places  distributed  over  the  whole  territory,  bmokiness 
is  rarely  recorded  by  observers  among  the  phases  of  the  sky, 
and  hence  previous  registers  throw  little  light  upon  the  subject 
Should  the  attention  of  observers,  hereafter,  be  directed  to  this 
phase,  the  mass  of  observations  thus  obtained  may  show  whether 
the  phenomena  are  simultaneous  or  consecutive  over  a  large  ex- 
tent of  country ;  whether  the  barometer  rises  or  &lls,  &c.;  and 
may  elicit  some  law  favorable  or  unfavorable  to  the  views  above 
suggested;  buK which  will  remove  the  xnvstery,  which  hajs  so 
long  hung  around  the  subject  of  Indian  Summer. 

Fenfleld,  Ga.,  August,  1867. 


Abt.  XXXVI. — A  method  of  determining  the  amount  o/Ptotoocyd 
of  Iron  in  Silicates  not  soluble  in  the  ordinary  mineral  aeids;  by 
JosiAH  p.  COOKB,  Jr. 

The  accurate  determination  of  the  amounts  of  protoxyd 
and  sesquioxyd  of  iron  in  siliceous  minerals  is  a  point  of  much 
importance  in  mineralogy,  and  when  the  silicate  can  be  dissolved 
by  the  ordinary  mineral  acids,  this  determination  presents  no 
great  difficulties.  But  it  is  very  different  with  the  so-called  in- 
soluble silicates.  In  regard  to  these  the  problem  has  never  been 
satisfactorily  solved;  so  that  the  exact  condition  of  oxydation 
of  the  iron  in  some  varieties  of  the  most  common  species  is  not 
with  certainty  known.  Many  siliceous  minerals  which  are  not 
perfectly  decomposed  by  the  dilute  mineral  acids  in  an  open 
vessel,  are  dissolved  after  long  digestion  in  a  sealed  flask,  and  in 
a  former  paper  the  author  described  a  simple  and  accurate  meth- 
od of  determining  the  amount  of  protoxyd  of  iron  in  all  sili- 
cates of  this  class.  The  method  here  described  applies  chiefly 
to  the  silicates,  which  cannot  be  thus  decomposed  and  is  based 
on  the  use  of  hydrofluoric  acid  as  a  mineral  solvent  With  a 
very  few  exceptions  all  silicates  are  dissolved  after  a  more  or 
less  prolonged  digestion  in  a  mixture  of  sulphuric  and  hydro- 
fluoric  acicb,  and  in  this  solution  the  amount  of  protoxyd  of 
iron  can  be  accurately  determined  with  permanganate  of  potassa. 
It  is  of  course  essential  that  the  solution  should  be  made  out  of 
contact  with  the  air  and  the  difficulty  of  fulfilling  this  condition 
with  hydrofluoric  acid  has  probably  been  the  reason  why  this 
valuable  reagent  has  not  been  hitherto  used  in  iron  determin- 
ations.   This  difficulty  however  may  be  completely  overcome 
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by  the  apparatus  represented  in  the  acoompanying  figore  whicky 
although  it  may  appear  complicated  at  nrst  sight,  is  really  a 
simple  combination  of  parts,  which  are  &miliar  in  every  labora- 
tory. 

To  the  sides  of  a  common  copper  water  bath  are  attached 
three  tubes  as  is  shown  in  the  figure.  The  tube  on  the  left  con- 
nects with  a  Mariotte's  flask  by  which  the  water  is  maintained 
at  a  constant  level  in  the  bath.  The  upper  tube  on  the  right 
connects  with  a  carbonic  acid  gas  generator,  while  the  lower 
tube  (connected  with  Che  sink  by  a  rubber  hose),  serves  simply 
as  an  overflow  for  the  water.  Cfn  the  cover  of  the  water-bath 
close  to  the  rim  is  a  depressed  circular  groove,  which  receives 
the  lip  of  an  inverted  glass  tunnel.    When  the  apparatus  is  in 


use  this  eroove  is  kept  full  of  water  by  the  spray  from  the  boil- 
ing liquid  and  thus  forms  a  perfect  water  joint ;  but  in  order  to 
secure  this  result  the  bath  must  be  kept  nearly  full  of  water 
and  holes  for  the  ready  escape  of  the  steam  and  spray  should 
be  provided  in  the  copper  rings,  which  cover  the  bath  and 
adapt  it  for  vessels  of  various  sizes.  It  is  evident  that,  by  this 
simple  modification  of  the  ordinary  water-bath,  we  can  keep 
our  assay  surrounded  by  an  atmosphere  of  steam  or  of  carbonic 
acid,  as  may  be  desirable,  during  the  whole  process  of  diges- 
tion, and  that  too  for  an  indefinite  period.  Moreover  while 
watching  the  process  through  the  glass  we  can  either  pour  in 
fresh  quantities  of  the  solvent,  or  we  can  stir  up  the  material, 
in  the  vessel  within,  introducing  a  tube-tunnd  or  stirrer  through 
the  spout  of  the  covering  tunnel. 

After  the  above  descnption  the  method  of  making  .the  iron 
assay  will  be  readily  understood.    A  small  amount  of  the  finely 
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pulverized  mineral  (firom  one-half  a  gram  to  a  gram)  is  weighed 
out  in  a  large  platinum  crucible.  Upon  this  we  pour  a  mixture 
of  dilute  sulphuric  acid  (sp.  gr.  1*5)  with  as  little  hydrofluoric 
acid  as  experience  may  show  is  required  to  dissolve*  the  mineral 
stirring  up  the  material  with  a  platinum  spatula.  The  crucible 
is  next  transferred  to  the  water  bath,  the  covering  tunnel  put  in 
place,  water  poured  into  the  groove,  the  interior  filled  with  car- 
bonic acid  from  the  generator  and  the  gas  lamp  lighted.  As  soon 
as  the  water  boils,  the  connection  with  the  generator  is  closed,  and 
if  the  water  level  has  been  properly  adjusted,  the  apparatus  will 
take  care  of  itself,  the  groove  will  be  kept  full  of  water  and  the 
interior  of  the  tunnel  full  of  steam.  If  the  materials  cake  on  the 
bottom  of  the  crucible, — as  is  not  unfrequently  the  case  when  a 
large  amount  of  insoluble  sulphate  is  formed, — ^the  lamp  may  be 
removed,  the  apparatus  again  filled  with  carbonic  acid,  and  the 
contents  of  the  crucible  stirred  up  as  above  described.  A  stout 
platinum  wire  about  two  inches  long,  cemented  before  the  blow- 
pipe to  the  end  of  a  glass  tube,  makes  an  excellent  stirring  rod, 
and  after  using  it  any  adhering  material  can  easily  be  washed  back 
into  the  crucible  by  airecting  the  jet  from  the  wash  bottle  down  the 
throat  of  the  covering  tunnel.  The  lamp  may  then  be  replaced, 
the  current  of  carbonio'acid  interrupted  and  the  process  of  diges- 
tion continued.  When  the  decomposition  is  complete  the  cur- 
rent of  carbonic  acid  gas  is  reestablished,  the  lamp  extinguished 
and  the  air  tube  of  the  Mariotte's  flask  raised  until  its  lower  end 
is  above  the  level  of  the  overflow.  A  slow  current  of  water  is 
thus  caused  to  flow  through  the  bath,  which  soon  cools  down 
the  whole  apparatus.  The  crucible  may  now  be  removed,  its 
contents  washed  into  a  beaker  glass  and  the  solution  diluted 
with  pure  water  until  the  volume  is  about  500  cTm.*,  when  the 
amount  of  protoxyd  of  iron  present  can  be  determined  with 
a  solution  oi  permanganate  of  potassa  in  the  usual  way.  The 
total  amount  of  iron  present  being  subsequently  determined,  the 
relative  proportion  of  the  two  oxyds  is  of  course  well  known. 
In  order  to  show  the  afccuracy  of  the  method  and  also  to  prove 
that  the  presence  of  hydrofluoric  acid  does  not  exert  any  ap- 
preciable influence  on  the  permanganate  solution  we  subjoin 
the  following  results. 

The  strength  of  the  solution  of  permanganate  was  tested  with 
the  double  sulphate  of  ammonia  and  iron.  In  each  case  14 
grams  of  the  salt  were  accurately  weighed  out  and  dissolved  in 
about  500  cTml*  of  water.  To  the  first  two  portions  sulphuric 
acid  was  alone  added  while  to  the  last  two  there  was  also  added 
a  very  large  amojj||w)f  hydrofluoric,  acid,  four  or  five  times  as 

*  If  the  mineral  contaiiis  lead,  baryta,  stroatia  or  eTen  lime  in  any  considerable 
quantity,  complete  solution  cannot  of  course  be  obtained,  but  this  is  unimportant  so 
Umg  as  thi»  mmeral  is  wholly  decomposed. 
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much  as  would  be  required  in  any  mineral  analysis.    The  re- 
sults were 

No.  1,  1*4  grams  iron  salt  required  26*85  &m7  permaDganate. 

No.  2,  •*      "        "       •*  "        26-36     "  " 

No.  8,  **       "         •*       "  "        26-4       "  " 

No.  4,  "       "         **       "  "        26-45     "  " 

From  a  specimen  of  yerv  dark  green  actinolite  treated  as 
above  described  we  obtained  in  three  determinations  the  follow- 
ing results. 

No.  1,     0*6918  grains  of  mineral  required  14*1    c  m.*  permanganate. 
No.  2,     0-6640      u      i,        a  u       |3.g       u  u 

No.  8,     0*8910      «      •*         ««  **       18*2       "  « 

The  per  centage  composition  deduced  from  this  is 

Per  cent  of  FeO. 
No.  1,  19-86. 

No.  2,  19*95. 

No.  3,  19*89. 

In  order  to  test  still  further  the  efficiency  of  our  apparatus  we 
have  several  times  dissolved  2  decigrams  of  iron  in  dilute  sul- 
phuric acid  and  heated  the  solution  in  the  bath  for  more  than 
twelve  hours  without  its  undergoing  the  slightest  oxydation. 

It  is  of  course  essential  in  this  process  that  both  the  sulphuric 
and  hydrofluoric  acids  should  be  perfectly  pure  and  whollv  free 
from  any  oxydizing  or  reducing  agents.  There  is  no  difficulty 
in  obtaining  from  the  manufacturers  pure  sulphuric  acid,  but  un- 
fortunately the  commercial  hydrofluoric  acid  is  apt  to  be  very 
impure  and  must  be  carefully  purified  by  repeated  distillation 
berore  it  is  used  in  this  process.  The  apparatus  here  described 
will  also  be  found  very  useful  in  the  ordinary  iron  assays  and  is 
also  applicable  in  a  large  number  of  analvtical  processes,  where 
it  is  necessary  that  the  assay  should  not  be  exposed  to  the  air. 
Of  course  in  such  cases  a  glass  beaker  would  take  the  place  of 
the  platinum  crucible,  as  is  shown  in  the  figure.  Lastly,  this 
method  of  heating  in  an  atmosphere  of  steam  will  be  found  very 
convenient  in  the  many  cases  where  it  it  is  desirable  to  prevent 
the  evaporation  of  water  during  the  process.  The  presence  of 
the  steam  moreover,  prevents  to  a  great  degree  the  escape  of  the 
volatile  acids ;  so  that  in  the  process  above  described,  tne  glass 
covering  tunnel  is  not  perceptibly  corroded  unless  the  hydro- 
fluoric acid  used  is  very  strong. 

Cambridge,  June  22d,  1867.  ^ 
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Abt.  XXXVII.— rAg  Parka  of  Oolorador 

[Thc  "^  San  Luis  Park "  of  Colorado,  in  which  the  Rio  Grande  del 
Norte  takes  its  rise,  has  recently  been  described  by  an  anonymous 
writer,  reported  on  ffood  authority  to  be  Hon.  Mr.  Gilpin,  late  Governor 
of  Colorado.  This  description  is  so  graphic  and  minute,  and  exhibits  so 
good  an  acquaintence  with  a  region  which  has  been  but  little  investiga- 
ted, that  we  are  led  to  reprint  it  from  the  ephemeral  pages  in  which  it 
has  appeared. — Eds.] 

The  San  Luis  Park — The  San  Luis  park  is  readily  entered  at 
the  extreme  north  through  the  Poncno  pass,  penetrating  the 
Cordillera  from  the  Arkansas  river.  This  park,  of  elliptical 
form  and  immense  dimensions,  is  enveloped  between  the  Cordil- 
lera and  Sierra  Mimbres.  It  has  its  extreme  northern  point  be- 
tween these  two  Sierras,  where  they  separate  by  a  sharp  angle 
and  diverge:  the  former  to  the  southeasty  the  latter  to  the  south- 
west. The  latitude  of  the  Poncho  pass  is  88°  80',  the  longitude 
106°.  It  is  one  hundred  and  twenty-five  miles  southwest  from 
Denver,  and  thirty-seven  miles  due  west  from  Canyon  City. 

Emerging  from  the  Poncho  pass,  the  waters  begin  to  gather 
and  form  the  San  Luis  river.  This  flows  to  the  south  through 
a  valley  of  great  beauty,  which  rapidly  widens  to  the  right  and 
left  On  the  east  flank  the  Cordillera  ascends  abruptly  and 
continuously,  without  any  foot  hills,  to  a  sharp,  snowy  summit; 
on  the  west,  foot  hills  and  secondary  mountains,  rising  one 
above  the  other,  entangle  the  whole  space  to  the  Sierra  Mimbres. 

The  Sawatch  river  has  its  source  on  the  inner  (eastern)  flank 
of  the  Sierra  Mimbres,  about  sixty  miles  south  of  its  angle  of 
divergence  from  the  Cordilleras,  and  by  a  course  nearly  east 
converges  toward  the  lower  San  Luis  river.  It  enters  upon  the 
park  by  a  similar  valley.  These  two  valleys  expand  into  one 
another  around  this  mass  of  foot  hills,  fusing  into  the  open  park, 
whose  center  is  here  occupied  by  the  San  Luis  lake,  into  which 
the  two  rivers  converge  and  discharge  their  waters. 

The  San  Luis  lake,  extending  south  from  the  point  of  the  foot 
hills,  occupies  the  center  of  the  park  for  sixty  miles,  forming  a 
bowl  without  any  outlet  to  its  waters.  It  is  encircled  by  im- 
mense saturated  savannas  of  luxuriant  grass.  Its  water  surface 
expands  over  this  savanna  during  the  season  of  the  melting 
snows  upon  the  Sierras  and  shrinks  when  the  season  of  evapo- 
ration returns.  From  the  flanks  of  the  Cordillera  on  the  east, 
at  intervals  of  six  or  eight  miles  asunder,  and  at  verv  equal  dis- 
tances, fourteen  streams,  other  than  the  San  Luis,  descend  and 
converge  into  the  San  Luis  lake.  The  belt  of  sloping  plain  be- 
tween the  mountains  and  the  lake,  traversed  by  so  many  paral- 
lel streams,  bordered  by  meadows  and  groves  of  cottonwood 
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trees,  has  from  this  feature  the  name  "  Los  Alamosos."  It  is 
sixty  miles  !h  length  and  twenty  wide.  On  the  opposite  (west- 
ern) side,  from  the  flank  of  the  Sierra  Mimbres,  similar  streams, 
known  as  the  Sawatch,  the  Carnero,  and  the  Gareta,  descend 
from  the  west  into  the  lake. 

The  conflaent  streams  thus  converging  into  the  San  Luis  lake 
are  nineteen  in  number.  The  area  thus  occupied  by  this  isola- 
ted lake  and  drained  into  it  by  its  converging  affluents,  forming 
distinctly  the  northern  section  of  the  park,  and  being  one-third 
of  its  whole  surface,  is  classified  unaer  the  gener^  name  of 
"  Eincon." 

Advancing  onward  to  the  south,  along  the  west  edge  of  the 
plains,  ten  miles  from  the  Gareta,  the  Bio  del  Norte  issues 
from  its  mountain  gorge.  Its  source  is  in  the  perpetual  snows 
of  the  peaks  of  San  Juan,  the  local  name  given  to  this  stupen- 
dous culmination  of  the  Sierra  Mimbres.  The  Del  Norte  flows 
from  its  extreme  source  due  east  one  hundred  and  fifty  miles, 
and  having  reached  the  longitudinal  middle  of  the  park  turns 
abruptly  south,  and  bisecting  the  park  for  perhaps  one  hundred 
and  nfty  mile?,  passed  beyond  its  rim  in  its  course  to  the  Gulf 
of  Mexico.  All  the  streams  descending  firom  the  enveloping 
Sierras  (other  than  the  Alamosos)  converge  into  it  their  tribu- 
tary waters.  On  the  west  come  in  successively  the  Pintada,  the 
Bio  del  Gata,  the  Bio  de  la  Gara,  the  Conejos,  the  San  Antonio, 
and  the  Pieda.  These  streams,  six  or  eight  miles  asunder,  pa- 
rallel, equidistant,  fed  by  the  snows  of  the  Sierra  Mimbres,  have 
abundant  waters,  very  fertile  areas  of  land,  and  are  all  of  the 
very  highest  order  of  beauty. 

Advancing  again  from  the  Bincon,  at  the  eastern  edge  of  the 
plain  along  the  base  of  the  Cordillera,  the  prodigious  oonical 
mass  of  the  Sierra  Blanca  protrudes  like  a  vast  hemisphere  into 
the  plain  and  blocks  the  vision  to  the  direct  south.  The  road 
describes  the  arc  of  a  semi-circle  around  its  base  for  thirty  miles, 
and  reaches  Fort  Garland. 

In  the  immediate  vicinity  of  Fort  Garland,  the  three  large 
streams,  the  Yuta,  Sangre  de  Christo,  and  the  Trenchera,  de- 
scend from  the  Cordillera,  converge,  unite  a  few  miles  west,  and 
blending  themselves  in  the  Trenchera,  flow  west  twenty-four 
miles  into  the  Bio  del  Norte.  The  line  of  the  snowy  Cordillera, 
hidden  behind  the  bulk  of  the  Sierra  Blanca,  here  a^in  reveals 
itself  pursuing  its  regular  south-southeast  course  and  direction. 
Fourteen  miles  south  is  reached  the  town  of  San  Luis,  upon  the 
Calebra  river ;  seventeen  miles  further  is  the  town  of  Costilla, 
upon  the  Costilla  river ;  fifteen  miles  further  the  town  of  Bito 
Colorado  is  reached;  eighteen  miles  onward  is  the  Arroyo 
Hondo ;  (between  these  is  the  San  Cristova ;)  from  the  Arroyo 
Hondo  to  Taos  is  fourteen  miles ;  twenty  miles  beyond  Taos  is 
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the  mountain  chain  whose  circle  toward  the  west  forms  the 
southern  mountain  barrier  which  encloses  the  San  Luis  park  in 
that  direction. 

The  San  Luis  park  is  then  an  immense  elliptical  bowl,  the 
bed  of  a  primeval  sea  which  has  been  drained;  its  bottom, 
smooth  as  a  water  sur&ce  and  concave,  is  9,400  square  miles  in 
area.  It  is  watered  bj  thirty-five  mountain  streams,  which,  de- 
scending from  the  encircling  crests  of  snow,  converge,  nine- 
teen into  the  San  Luis  lake,  the  rest  into  the  Bio  del  Norte. 
An  extraordinary  symmetry  of  configuration  is  its  prominent 
feature.  The  scenery,  everywhere  sublime,  has  the  everchang- 
ing  variety  of  the  kaleidoscope.  Entirely  around  the  edge  of 
the  plain,  and  closing  the  junction  of  the  plain  with  the  moun- 
tain foot,  runs  a  smooth  glacis,  exactly  resembling  the  sea  beach, 
which  accompanies  the  conjunction  of  the  land  with  the  ocean. 
From  this  beach  rise  continuously  all  around  the  horizon  the 
great  mountains,  elevating  their  heads  above  the  line  of  per- 

Setual  snow.  On  the  eastern  side  the  escarpment  of  the  Cor- 
illera  rises  rapidly,  and  is  abrupt ;  on  the  western  side  the 
crest  of  the  Sierra  Mimbres  is  more  remote,  having  the  inter- 
val filled  with  ridges,  lessening  in  altitude  as  they  descend  to 
the  plain  of  the  park.  This  continuous  shelving  flank  of  the 
Sierras,  completing  a  perfect  amphitheater,  has  a  superficial  area 
equal  to  that  of  the  level  plain  which  it  envelops,  and  gives  to 
the  whole  enclosure  within  the  encircling  band  of  snow  an  area 
of  18,000  square  miles.  At  an  elevation  of  five  or  six  thousand 
feet  above  the  plain  a  level  line  upon  the  mountain  wall  marks 
the  cessation  of  arborsence,  above  which  naked  granite  and 
snow  alone  are  seen.  To  one  who  ascends  to  this  elevation  at 
any  point,  the  whole  interior  of  this  prodigious  amphitheatre 
is  scanned  by  the  eve  and  swept  in  at  a  single  glance.  Aided 
by  a  glass,  the  smallest  objects  scattered  over  the  immense  ellip- 
tical area  beneath  are  discernible  through  the  limpid,  brilliant, 
and  translucent  atmosphere.  Two  facts  impress  themselves  up- 
on the  senses:  the  ^neot  symmetry  of  configuration  in  nature 
and  the  intense  varietv  in  the  forms  and  splendor  of  the  land- 
scape. The  colors  of  the  sky  and  atmosphere  are  intensely 
vivid  and  gorgeous;  the  dissolving  tints  of  light  and  shade  are 
forever  interchanging ;  they  are  as  infinite  as  are  the  altering 
angles  of  the  solar  rays  in  their  diurnal  circuit. 

The  average  elevation  of  the  plain  above  the  sea  level  is 
6,400  feet.  The  highest  peaks  have  an  altitude  16,000  feet 
above  the  sea.  In  the  serrated  rim  of  the  park,  as  seen  firom 
the  plain,  projected  against  the  canopy,  are  discernable  seventeen 
peaks,  at  very  equal  distance  one  from  another.  Each  one  dif- 
fers from  all  the  rest  in  some  peculiarity  of  shape  and  position. 
Each  one  identifies  itself  by  some  striking  beauty.    From  the 
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snows  of  each  one  descends  some  considerable  riyer,  as  well 
within  the  park  as  oatward  down  the  external  mountain  bank. 

We  recognize,  therefore,  in  the  San  Luis  Park  an  immense 
elliptical  basin  enyeloping  the  sources  of  the  Rio  Bravo  del 
Norte.  It  is  isolated  in  the  heart  of  the  continent,  twelve  hund- 
red miles  from  the  sea.  It  is  morticed,  as  it  were,  into  the  midst 
of  the  vast  mountain  bulk,  where,  rising  gradually  from  the 
oceans,  the  highest  altitude  and  amplitude  of  the  continent  is 
attained.  This  park  spreads  it  plain  from  86^  to  SS**  30',  and 
is  bisected  by  the  106th  meridian.  Its  greatest  leogth  is  210 
miles ;  its  greatest  width  is  100 ;  its  aggregate  approximate  area 
is  18,000  sjjuare  miles. 

Such  being  the  geographical  position,  altitude,  and  peculiar 
unique  configuration,  these  features  suggest  the  inquiry  into 
parallel  peculiarities  of  meteorology,  geology,  physical  structure, 
agriculture,  mineralogy,  and  the  economy  of  lalior. 

The  American  people  have  heretofore  developed  their  social 
system  exclusively  on  the  borders  of  the  two  oceans,  and  within 
the  maritime  valleys  of  moderate  altitude,  having  navigation 
and  an  atmosphere  influenced  by  the  sea.  To  them,  then,  the 
contrast  is  complete  in  every  feature,  in  these  high  and  remote 
altitudes  beyond  all  influence  of  the  ocean,  and  specially  conti- 
nental. 

There  is  an  identity  between  the  "  Valley  or  Park  of  the 
City  of  Mexico  "  and  the  San  Luis  park  which  ought  to  be  here 
mentioned.  They  are  similar,  twin  basins  of  the  great  plateau, 
classifying  together  and  alike  in  the  physical  structure  of  the 
continent.  Mexico  is  in  latitude  20^,  longitude  99"^,  and  at 
7,500  of  altitude.  The  width  of  the  continent  is  here  675  miles 
(from  ocean  to  ocean,)  and  the  divergence  of  the  Cordilleras  is 
275  miles,  which  is  here  the  width  of  the  plateau.  At  the  39** 
the  continent  expands  to  a  width  of  8,500  miles  between  the 
oceans ;  the  Cordilleras  have  diverged  1,200  miles  asunder,  and 
the  plateau  has  widened  the  same  dimensions.  In  harmony 
with  this  great  expansion  of  the  continent  are  all  the  details  of 
its  interior  structure.  The  "  Park  of  the  City  of  Mexico  "  is  but 
one-tenth  in  size  and  grandeur  as  compared  and  contrasted  with 
the  San  Luis  park.  Of  identical  anatomy,  the  former  is  a  pigmy, 
the  latter  a  giant  The  similtude  as  component  parts  of  the 
mountain  anatomy  is  in  all  respects  absolute,  as  is  also  true  of 
the  other  parks,  which  occupy  longitudinally  the  center  of  the 
State  of  uolorado. 

Meteorology. — The  atmospheric  condition  of  the  San  Luis 
park,  like  its  scenery,  is  one  of  constant  brilliancy,  both  by  day 
and  night,  obeying  steady  laws,  yet  alternating  with  a  kind  of 
playfully  methodical  fickleness.  There  are  no  prolonged  vernal 
or  autumnal  seasons.    Summer  and  winter  divide  the  year. 
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Both  are  characterized  by  mildness  of  temperature.  After  the 
autumnal  equinox  the  snows  begin  to  accumulate  upon  the 
mountains.  After  the  vernal  equinox  they  dissolve.  The  for- 
mation of  light  clouds  upon  the  crest  of  the  Sierras  is  incessant. 
The  meridian  sun  retains  its  vitalizing  heat  around  the  year ; 
at  midnight  prevails  a  corresponding  tonic  coolness.  The  clouds 
are  wafked  away  by  the  steady  atmospheric  currents  coming 
from  the  west.  They  rarely  interrupt  the  sunshine,  but  refract- 
ing his  rays,  imbue  the  canopy  with  a  shining  silver  light,  at 
once  intense  and  brilliant.  The  atmosphere  and  climate  are  es- 
sentially continental,  being  uninterruptedly  salubrious,  brilliant, 
and  tonic. 

The  flanks  of  the  great  mountains,  bathed  by  the  embrace  of 
these  irrigating  clouds,  are  clad  with  dense  forests  of  pine,  fir, 
spruce,  hemlock,  aspen,  oak,  cedar,  pinon,  and  a  variety  of  smaller 
fruit  trees  and  shruos,  which  protect  the  sources  of  springs  and 
running  rivulets.  Amon^  the  forests  alternate  mountain  mead- 
ows of  luxuriant  and  nutritious  grasses.  The  ascending  clouds, 
rarely  condensed,  furnish  little  irrigation  at  the  depressed  eleva- 
tion of  the  plains,  which  are  destitute  of  timber,  but  clothed 
in  grass.  Tnese  delicate  grasses,  growing;  rapidly  during  the 
annual  melting  of  the  snows,  cure  into  hay  as  the  aridity  of 
the  atmosphere  returns.  They  form  perennial  pastures,  and 
supply  the  winter  food  of  the  aboriginal  cattle,  everywhere  indi- 
genous and  abundant 

An  infinite  variety  in  temper  and  temperature  is  suggested  as 
flowing  from  close  juxtaposition  of  extreme  altitudes  and  de- 
pressions ;  permanent  snows,  running  rivers,  and  the  concentric 
courses  of  the  mountains  and  rivers.  Storms  of  rain  and  wind 
are  neither  frequent  nor  lasting.  The  air  is  uniformlv  dry,  hav- 
ing a  racy  freshness  and  exhilarating  taste.  A  soothing  seren- 
ity is  the  prevailing  impression  upon  those  who  live  perpetually 
exposed  to  the  seasons.  Mud  is  never  anywhere  or  at  any  time 
seen.  Moderation  and  concord  appear  to  result  from  the  pres- 
ence and  contact  of  elements  so  various. 

The  critical  conclusions  to  which  a  rigid  study  of  nature 
brings  the  scrutinizing  mind  are  the  reverse  of  first  impressions. 
The  multitudinous  variety  of  nature  adjusts  itself  with  a  deli- 
cate harmony  which  brings  into  healthy  action  all  the  industrial 
energies.  There  is  no  use  for  the  practice  of  professional 
pharmacy.  Chronic  health  and  longevity  characterize  animal 
life.  The  envelope  of  cloud-compelling  peaks,  the  seclusion 
from  the  oceans,  tne  rarity  of  the  air  inhaled,  and  the  absence  of 
humidity  disinfect  the  earth,  the  water,  and  the  atmosphere  of  ex- 
exhalations  and  miasmas.  Health,  sound  and  uninterrupted,  stim- 
ulate and  sustain  a  high  tone  of  mental  and  physical  eneryg. 
All  of  these  are  banished,  as  it  were,  by  the  perpetual  brilliancy 
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and  salabrity  of  the  atmosphere  and  landscape,  whose  unfail-  { 

ing  beauty  and  tonic  taste  stimolate  and  invite  the  physical  j 

and  mental  energies  to  perpetual  activity.  '] 

Oeohgy  and  Minerals. — As  a  geological  basin,  the  San  Luis 

!)ark  is  in  the  highest  degree  interesting  and  remarkable.  It  is 
bund  to  contain,  intermingled  and  in  order,  a  complete  epitome 
of  all  the  elements  of  which  geological  science  and  research 
take  note.  Its  intra-mural  locality  l^tween  the  primeval  crests 
of  the  Cordillera,  on  the  east,  and  the  Sierra  Mimbres,  (here 
called  the  "  San  Juan,'')  on  the  west,  multiplies  this  variety  in- 
definitely. These  primary  Sierras,  separated  by  the  park,  fece 
one  another  in  full  sight,  as  they  rear  their  flanks  from  the  op- 
posite edges  of  the  concave  plain.  The  successive  periods  and 
stupendous  forces  which  have  expended  themselves  to  produce 
what  is  in  sight,  and  then  subsided  to  an  eternal  rest,  each  par- 
ticularly manifest  itself.  The  comb  of  the  Sierra  presents  the 
prodigious  plates  of  prijneval  porphyry  driven  up,  as  the  sub- 
soil of  a  furrow,  from  the  lowest  terrestrial  crust  and  protruding 
their  vertical  edges  toward  the  sky. 

This  summit  yielding  to  the  corroding  forces,  presents  a 
wedge  toward  the  canopy ;  is  arranged  in  peaks  resembling  the 
teeth  of  a  saw  ;  is  above  all  arborescence,  and  is  either  clad  in 
perpetual  snow,  or  is  bald  rock. 

Against  this  is  lapped  perpendicularly  the  second  stratum, 
less  by  many  thousand  feet  in  altitude,  its  top  forming  a  brim  or 
benolL  This  bench,  being  the  rended  edge  of  the  erupted  stra- 
tum, softer  than  the  first  and  receiving  the  debris  from  above, 
has  a  deep,  fertile  soil,  a  luxuriant  alpine  vegetation,  forests  of 
fir  and  aspen,  and  is  the  highest  region  of  arl^^resence  and  vege- 
table growth. 

This  is  the  region  of  rocks  where  the  metals,  especially  gold 
and  silver,  abound  in  crevices  charged  and  infused  with  the 
richest  ores.  It  is  from  hence  that  the  gold  of  the  gulches  is 
disintegrated  and  descends.  Here  are  springs  of  water  and 
and  the  sources  of  rivers.  The  timber  is  excellent  and  the  past- 
ures of  various  grasses  luxuriant  and  inexaustible.  Swept  by 
ascending  currents  of  vapor,  irrigation  is  constant.  This  ele- 
vated bench  is  a  permanent  characteristic  of  the  mountain  flank, 
continuous  as  the  continent  itself;  a  coUossal  staircase  whose 
steps  are  themselves  of  mountain  magnitude.  It  is  here,  at 
these  surfaces  of  contact  of  the  erupteid  plates  of  the  lowest 
terrestrial  crust,  that  the  thread  of  the  "gold  belt "  is  revealed 
and  found.  From  this  thread,  as  from  a  core  outward,  the  pre- 
cious metals  taper  in  quantity  and  become  diluted  in  the  irar 
mensity  of  the  rocks,  as  a  hill  of  rock  salt  disappears  to  the  eye, 
dissolved  in  the  immensity  of  the  ocean. 

The  top  of  this  continuous  bench  is  undulating,  broad,  and 
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oocafiionally  crossed  by  transverse  ridges  and  the  chasms  of  water- 
courses. The  fix)nt  nank  of  this  bench  forms  the  stupendous 
escarpment  of  the  mountains,  everywhere  lofty  and  precipitous. 
It  is  cut  through  by  innumerable  streams,  up  whose  gorges  ac- 
cess to  the  upper  regions  is  attained,  and  the  internal  contents, 
the  intestises^  as  it  were,  of  the  rocks  are  revealed  to  sight  and 
search. 

Forming  the  pediment  of  this  stupendous  mural  escarpment 
is  the  second  brim  or  bench  (being  the  lowest)  in  the  general 
mountain  descent  Here  the  approaching  elevation  of  the  plain, 
the  increase  in  size  of  the  streaiins,  the  accumulating  debris  from 
above,  and  the  increased  atmospheric  abrasion,  all  unite  to  oblit- 
erate the  angularity  of  the  rocKs  and  impair  Uie  striking  dis- 
tinctness of  formation.  Forests  of  pine  and  deciduous  trees 
prevail.  The  flora  and  vegetation  is  abundant  and  various. 
The  atmospheric  irrigation  becomes  uncertain,  and  the  rocks  are 
covered  with  soil  or  the  fragments  of  their  own  superficial  de- 
struction. Immediately  following  is  the  broad  space  occupied 
by  die  fusion  of  the  mountain  base  and  the  plain  gently  descend* 
ing  to  meet  it  Here  is  a  profile  infinitely  indented  and  bro- 
ken ;  alternately  the  sloping  ridges  protrude  their  ribs  into  the 
plain,  and  the  plain  advances  its  valleys  between  them  to  re- 
ceive the  streams.  This  is  the  region  of  the  placers,  where  is 
checked  in  its  descent  and  lodged  beneath  the  alluvian  soil 
the  free  gold  washed  down  by  torrents  from  the  overhanging 
summits. 

This  sketch  of  the  normal  structure  and  configuration  of  the 
Cordillera  is  illustrated  by  a  chequered  list  of  details  in  its 
minute  elements.  The  primeval  rocks,  heated  to  incandescence, 
rest  in  their  vertical  positions  unaltered  fix>m  their  original  form ; 
they  have  been  roasted  but  not  liquified.  Original  strata  of  lime- 
stone and  gypsum,  uplifted  on  high  but  not  destroyed,  rest  upon 
the  summit  as  a  torn  hat.  Gvpum,  limestones,  slates,  clays, 
shales,  are  thus  found  near  the  highest  summits.  The  decay  of 
the  secondary  rocks  gives  extraordinary  fertility  to  the  moun- 
tain flanks  and  to  the  alluvial  bottoms  below.  Mence  the  luxu- 
riance of  the  arborescenoe,  the  pastures,  and  the  flora.  The  alti- 
tude of  the  summits  gathers  and  retains  the  snows,  whose  gla- 
ciers give  birth  to  innumerable  rivers.  These  gash  the  precipi- 
tous &nks  with  chasms,  up  which  roads  ascend ;  the  composi- 
tion of  the  rooks  is  here  revealed ;  the  mysteries  of  their  mte- 
rior  contents  are  unravelled,  and  the  secretions  of  nature  sub- 
jected to  the  human  eye  and  hand. 

Thus,  then,  erects  itself  the  primeval  Cordillera,  constructed 
of  horizontal  plates,  vertically  thrown  up  by  stupendous  vol- 
canic forces,  partially  altered  or  roasted  by  mcandescent  heat,  but 
neither  destroyed  nor  recast  in  form ;  the  secondary  rooks  are 
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tossed  and  scattered  high  in  the  upper  regions,  but  are  not  cal«> 
cined  by  flame.  The  metallic  ores  are  as  various  as  is  the  variety 
of  the  rocks,  enriched  by  heat  and  exposed  by  upheaval  and  cor- 
rosion. No  lava,  no  pumice,  no  obsiaien,  nothing  of  melted  mat- 
ter from  the  plutonic  region  is  seen.  This  furrowing  of  the  ter- 
restrial crust  has  alone  occupied  and  exhausted  the  stupendous 
volcanic  throes  of  the  subterranean  world  of  fire. 

Sierra  Mimbres. — The  Sierra  Mimbres,  forming  the  western 
envelope  of  the  park,  is  not  dissimilar  to  the  Cordillera  in  its 
origin,  composition,  and  configuration.  Rising  from  the  level  of 
the  great  plateau,  it  is  of  inferior  bulk  and  rank.  It  forms  the 
backbone  from  whose  contrasted  flanks  descend  the  waters  of 
the  Bio  del  ITorte  on  the  east,  and  of  the  Colorado  pn  the 
west. 

Craters  of  extinct  volcanoes  are  numeroas ;  streams  of  lava, 
once  liquid,  abound ;  pedrigals  of  semi-crystalline  basalt  sub- 
merge and  cover  the  valleys  into  which  they  have  flowed,  and 
over  which  they  have  hardened. 

This  Sierra,  then,  has  a  general  direction  from  north  to  south, 
corresponding  with  the  109th  meridian.  It  has  all  the  charac- 
teristics in  mmiature  of  the  Cordillera,  but  is  chequered  and  in- 
terrupted by  the  escape  of  subterranean  fires,  having  areas  over- 
flowed and  buried  beneath  the  erupted  current  Where  the  nas- 
cent springs  of  the  Bio  del  Norte  have  their  birth,  the  Sierra 
Mimbres  culminate  to  stupendous  peaks  of  perennial  snow,  lo- 
cally named  Sierra  San  Juan. 

The  concave  plain  of  the  San  Luis  park,  begirt  by  this  ellip- 
tical zone  of  the  Sierras,  thus  cappea  with  a  ragged  fringe  of 
snow  projected  upward  against  the  canopy,  is  the  receptacle  of 
their  converging  waters.  It  is  a  bowl  of  vast  amplitude,  which 
has  for  countless  ages  received  and  kept  the  sedimentary  settlings 
of  so  prodigious  a  circuit  of  Sierras,  builded  up  with  even^  va- 
riety of  form,  structure  and  geological  elements  elsewhere  found 
to  enter  into  the  architecture  of  nature.  Hither  descend  the 
currents  of  water,  of  the  atmosphere,  of  lava.  The  rocks  rent 
from  the  naked  pinnacles,  tortured  bv  the  intense  vicissitudes 
which  assail  them;  the  fragments  rolled  by  the  perpetual  pres- 
sure of  gravity  upon  the  descending  slopes ;  the  sands  and  soils 
from  the  foundations  of  rocks  and  clays  of  every  gradation  of 
hardness ;  the  humus  of  expired  forests  and  annual  vegetation ; 
elements  carbonized  by  transient  fires ;  organic  decay ;  all  these 
elements  descend,  intermingle,  and  accumulate. 

This  concave  plain  is,  then,  a  bowl  filled  with  sedimentary 
drift,  covered  with  soil  and  varnished  over  as  it  were  with  vege- 
tation. The  northern  department  or  Bincon,  closely  embraced 
by  the  Sierras  and  occupied  by  the  San  Luis  lake,  is  a  vast  sa- 
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vanna  deposited  from  the  filtration  of  the  waters,  hiehlj  impreg- 
Dated  witn  the  mountain  debris.  Beneath  this  soil  is  a  contin- 
uous pavement  of  peat,  which  maintains  the  saturation  of  the 
super-soil,  and  is  aamirable  for  fuel. 

The  middle  region  of  the  plain,  longitudinally,  displays  a  cra- 
ter of  the  most  perfect  form.  The  interior  pit  has  a  diameter 
of  twenty  miles,  from  the  cenjer  of  which  is  seen  the  circum- 
ferent  wall  forming  an  exact  circle,  and  in  height  five  hundred 
feet.  This  wall  is  a  barranca,  composed  of  lava,  pumice,  calcined 
lime,  metamorphosed  sandstone,  vitrified  rocks,  and  obsidien. 
This  circumferent  barranca  is  perforated  through  by  the  entrance 
and  departure  of  the  Bio  del  Norte,  the  Calebra,  and  the  Cos- 
tilla rivers,  which  traverse  the  northern,  western  and  southern 
edges  of  the  interior.  By  this  and  other  forces  of  corrosion  this 
barranca  is  on  these  three  sides  cat  into  isolated  hills,  called  cer- 
ritos,  of  every  fantastic  form  and  of  extraordinary  beauty  of 
shape  and  tints.  The  bottom  of  the  crater  has  been  filled  up 
with  the  soils  resulting  from  the  decay  of  this  variety  of  ma- 
terial, introduced  by  the  currents  of  the  water  and  of  the  atmos- 
Ehere.  It  is  beveled  by  these  forces  to  a  perfect  level ;  is  of  the 
ittest  fertility,  and  drained  through  the  porous  formation  which 
underlies  it. 

From  this  crater  to  its  southern  rim,  a  distance  of  sixty-five 
miles,  the  park  expands  over  a  prodigious  pedrisal  formed  from 
it  in  the  period  or  volcanic  activity.  This  pedrigal  retains  its 
level,  and  is  perforated  by  the  the  Rio  del  Norte,  whose  longitu- 
dinal course  is  confined  m  a  profound  chasm  or  cafLon,  of  per- 
pendicular walls  of  lava,  increasing  to  the  depth  of  1,200  feet, 
where  it  debouches  from  the  jaws  of  this  gigantic  flood  of  lava, 
near  the  village  of  La  Joya,  in  New  Mexico.  Such  are  the  ex- 
traordinary forms  and  stupendous  dimensions  with  which  nature 
here  salutes  the  eye  and  astonishes  the  imagination.  The  ex- 
pansion of  the  lava  is  all  to  the  south,  following  the  descent 
toward  the  sea.  Toward  the  north,  repelled  by  the  ascent,  are 
waves  demonstrating  the  defeated  effort  to  climb  the  mountain 
base. 

Such  is  an  imperfect  sketch  of  this  wonderful  amphitheater 
of  the  Sierras.  Its  physical  structure  is  infinitely  complex,  ex- 
hibiting all  the  elements  of  nature  piled  in  contact,  yet  set  to- 
gether in  order  and  arranged  in  harmony ;  its  cloud  compelling 
Sierras,  of  stern  primeval  matter  and  proportions;  its  concave 
basin  of  fat  fertility ;  its  atmosphere  of  dazzling  brilliancy,  tonic 
temperature,  and  gorgeous  tints ;  its  arable  and  pastoral  excel- 
lence, ffrand  forests,  and  multitude  of  streams ;  its  infinite  va- 
riety of  mines  and  minerals,  embracing  the  whole  catalogue  of 
metals,  rocks,  clays  and  fuel ;  its  capacity  to  produce  grain,  flax, 
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wool,  hides,  yegetables,  fruits,  meats,  pooltrj,  and  dairy  food; 
the  compact  economy  of  arrangement  which  blends  and  inter- 
fuses all  these  varieties;  these  combine  to  provoke,  stimulate^ 
and  reward  the  taste  for  physical  and  mental  labor. 

Entrance  and  exit  over  the  rim  of  the  park  is  everywhere 
made  easy  by  convenient  passes.  Boads  re-enter  upon  it  from 
all  points  of  the  compass  and  eK^rj  portion  of  the  surrounding 
continent.  These  are  not  obstructed  at  any  season.  -On  the 
north  is  the  Poncho  pass,  leading  to  the  Upper  Arkansas  river, 
and  into  the  south  park.  On  the  east,  the  Mosca  and  Sangre  de 
Christo  passes  debouch  immediately  upon  the  great  plains.  On 
the  south  is  the  channel  of  the  Bio  del  mrte.  On  the  west  easy 
roads  diverge  to  the  rivers  Chamas,  San  Juan,  and  towwl  Ari- 
zona. In  the  northwest  the  Oocha-to-pee  opens  to  the  great 
Salt  Lake  and  the  Pacifia  Convenient  thoroughfares  and  excel- 
lent roads  converge  from  all  points  and  diverge  with  the  same 
fiu^ility. 

The  system  of  the  four  parks,  extending  to  the  north,  indefi- 
nitely amplifies  and  repeats  all  that  characterizes  the  San  Luis 
park.  Smaller  in  size  and  less  illustrated  by  variety,  each  one 
of  the  three  by  itself  lingers  behind  the  San  Luis,  but  is  an 
equal  ornament  in  the  same  family.  Their  graceful  forms,  their 
happy  harmony  of  contact  and  position,  make  their  aggregated 
attractions  the  fascinating  charm  and  glory  of  the  American  con- 
tinent. 

The  abundance  and  variety  of  hot  springs  of  every  modula- 
tion of  temperature  is  very  great.  These  are  also  equalled  by 
waters  of  medicinal  virtues.  It  has  been  the  paradise  of  the 
aboriginal  stock,  elsewhere  so  abundant  and  various.  Fish, 
waterfowl,  and  birds  of  game  and  song  and  brilliant  pluma^ 
frequent  the  streams  and  groves.  Animal  life  is  indefinite  m 
quantity  and  abundantly  various. 

The  atmospheric  currents  which  sweep  away  every  exhalation 
and  all  traces  of  malaria  and  miasma  have  an  undeviating  rota- 
tion. These  currents  are  necessarily  vertical  in  direction  and 
equable  in  force,  alternating  smoothly  as  land  and  sea  currents 
01  the  tropical  islands  of  the  ocean.  The  silence  and  serenity 
of  the  atmosphere  are  not  ruffled ;  the  changing  temperature 
alone  indicates  the  motion  of  nature. 

All  around  the  elliptical  circumference  of  the  plain,  following 
as  it  were  its  shore,  and  bending  with  the  indented  base  of  the 
mountain,  is  an  uninterrupted  road  of  unparalleled  excellence. 
This  circuit  is  five  hundred  miles  in  length,  and  is  graced  with 
a  landscape  of  uninterrupted  grandeur,  variety  and  beauty ;  on 
the  one  hand  the  mountains,  on  the  other  hand  the  concave 
plain,  diversified  with  groves  of  alames  and  volcanic  cerrito8« 
At  short  intervals  of  five  or  ten  miles  asunder  are  crossed  the 
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swifk-running  current  and  fertile  meadows  of  the  converging 
mountain  streams.  Hot  springs  mingle  their  warm  water  with 
all  these  streams,  which  swarm  with  delicate  fish  and  waterfowl. 

The  works  of  the  beaver  and  otter  are  everywhere  encoun- 
tered, and  water  power  for  machinery  is  of  singularly  universal 
distribution.  Agriculture  classifies  itself  into  pastoral  and  ara- 
ble ;  the  former  subsisting  on  the  perennial  grasses,  the  latter 
upon  irrigation  everywhere  attained  by  the  streams  and  artificial 
acequias.  This  concave  configuration  and  symmetry  of  struc- 
ture is  remarkably  propitious  m  economy  of  labor  and  produc- 
tion, favored  by  the  juxtaposition  and  variety  of  material,  by 
the  short  and  easy  transport,  and  by  the  benignant  atmosphere. 

The  supreme  excellence  of  position,  structure,  and  productions 
thus  grouped  within  the  system  of  the  parks  of  Colorado,  occu- 
pying the  heart  of  the  continental  home  of  the  American  peo- 
ple, is  conclusively  discemable.  Here  is  the  focus  of  the  moan- 
tains,  of  the  great  rivers  and  of  the  metals  of  the  continent. 
The  great  rivers  have  here  their  extreme  sources,  which  inter* 
lock  and  form  innumerable  and  convenient  passes  from  sea  to 
sea.  From  these  they  descend  smoothly  to  both  oceans  by  con- 
tinuous gradations.  The  parks  occupy  the  line  of  the  fortieth 
degree,  and  offer  the  facilities  for  a  lodgement  in  force,  at  the 
highest  altitude,  where  the  highest  divide  of  the  continent  ex- 
ists, half  way  between  the  trough  of  the  Mississippi  and  the  Pa- 
cific shore.  Being  immediately  approachable  over  the  great 
plains  their  mines  of  precious  metals  are  the  nearest  in  the 
world  to  the  social  masses  of  the  American  people  and  to  their 
great  commercial  cities.  Their  accessibility  is  perfect.  All  the 
elements  of  a  perfect  economy,  food,  health,  geographical  posi- 
tion, innumerable  mines  of  the  richest  ores  and  every  variety, 
erect,  assist,  and  fortify  one  another. 

The  San  Luis  park  has  twenty-four  thousand  population. 
These  people  are  of  the  Mexican- American  race.  Since  the  con- 
quest of  Cortez,  A.  D.  1520,  the  Mexican  people  have  acquired 
and  adopted  the  language,  religion,  and  in  modified  forms  the 
political  and  social  systems  of  their  European  rulers.  A  taste 
for  seclusion  has  always  characterized  the  aboriginal  masses, 
heightened  by  the  geographical  configuration  of  their  peculiar 
territory.  Upon  the  plateau  elevated  seven  thousand  feet  above 
the  oceans,  and  encased  within  an  uninterrupted  barrier  of  snow, 
reside  nine  millions  of  homogeneous  people.  An  instinctive 
terror  of  the  ocean,  of  the  torrid  heats  and  malarious  atmos- 
phere of  the  narrow  coasts  on  either  sea,  perpetually  haunts  the 
natives  of  the  plateau.  To  them  navigation  is  unknown  and 
marine  life  is  abhorrent  The  industrial  energies  of  the  people 
always  active  and  elastic,  and  always  recoiling  from  the  sea, 
have  expanded  to  the  north,  following  the  longitudinal  direction 
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of  the  plateau,  of  the  mountains,  and  of  the  great  rivers.  This 
column  of  progress  advances  from  south  to  north  ;  it  has  reached 
and  permanently  occupies  the  southern  half  of  the  San  Luis  park. 

At  the  same  moment  the  column  of  the  American  people  ad- 
vancing in  force  across  the  middle  belt  of  the  continent,  from 
east  to  west,  is  solidly  lodged  upon  the  eastern  flank  of  the  Cor- 
dillera, and  is  everywhere  entering  the  parks  through  the  passes. 
These  two  American  populations,  all  of  the  Christian  faith,  here 
meet  front  to  front,  harmonize,  intermarry,  and  reinvigorate  the 
blended  mass  with  the  peculiar  domestic  accomplishments  of 
each  other. 

The  Mexican  contributes  his  primitive  skill,  inherited  for  cen- 
turies without  change,  in  the  manipulations  of  pastoral  and 
mining  industry,  and  in  the  tillage  of  the  soil  by  artificial  irri- 

5[ation.  The  American  adds  to  these  machinery  and  the  intel- 
igence  of  expansive  progress.  The  grafted  stock  has  the  sap 
of  both.  As  the  coming  continental  railroad  hastens  to  bind 
together  our  people  isolated  on  the  seas,  a  longitudinal  railroad 
of  2,000  miles  will  unite  with  this  in  its  middle  course,  bisecting 
the  Territory,  States  and  cities  of  10,000,000  of  affiliated  people. 
This  will  fuse  and  harmonize  the  isolated  peoples  of  our  conti- 
nent into  one  people,  in  all  the  relations  of  commerce,  affinity 
and  concord. 
Sfta  Loui0  di  OaLebra,  July  6,  1866. 


Art.  XXXVIII. — Oontribtdions  to  the  Mineralogy  of  Nova 
Scotia  ;  by  Prof.  0.  C.  Marsh,  of  Yale  CoUege.— No.  1. 
Ledererite  identical  with  Omdinite. 

During  their  first  geological  excursion  to  Nova  Scotia,  in 
1827,  Dr.  0.  T.  Jackson,  and  the  late  Francis  Alger,  Esq.,  dis- 
covered a  mineral  at  Gape  Blomidon  which  has  since  been  the 
subject  of  no  little  discussion  among  mineralogists.*  These 
authors  apparently  regarded  it  from  the  first  as  a  new  species,  but 
other  authorities  differed  widely  as  to  its  true  nature.  Mr. 
Brooke  of  London,  after  measuring  the  angles  of  a  crystal,  pro- 
nounced it  to  be  apatite,  a  view  subsequently  controverted  by 
M.  Dufr^noy  of  Paris,  while  Dr.  Torrey  of  New  York  consid- 
ered it  nepheline. 

Dr.  Jackson  subsequently  described  the  mineral  under  the 
name  Ledererite,  in  honor  of  Baron  von  Lederer,  then  Austrian 
Consul  at  New  York;t  and  in  the  same  paper  Dr.  A.  A.  Hayes, 
gave  the  results  of  an  analysis  he  had  made,  on  which  its  claims 

*  Memoirs  Am.  Acad.,  yoL  L  p.  253. 
f  This  Journal,  yoL  xzy,  p.  78. 
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to  be  coiisidered  a  difitinct  s^ies  were  mainly  founded.  The 
mineral  examined  had  a  specific  gravity  of  2169;  and  its  com- 
position, according  to  this  analysis,  was  as  foUows: — 

Silica, 49-47 

Aluminay 21*48 

Lime, 11-48 

Soda, 3-94 

Phosphoi-ic  acid, 3*48 

Oxyd  of  iron, 0-14 

Foreign  matter, -03 

Water, 8-58 

98-60 
The  large  amonnt  of  phosphoric  acid,  and  the  small  percent- 
age of  water  obtained,  although  the  determination  of  the  lat- 
ter was  not  entirely  satisfactory,  left  the  true  character  of  this 
mineral  still  a  matter  of  doubt.  Berzelius  attempted  to  clear 
up  the  difficulty  by  proposing  a  formula,  based  upon  Dr.  Hayes's 
analysis,  according  to  which  the  mineral  would  consist  of  tiiree 
atoms  of  lime-analcime  and  one  of  apatite.^ 

This  view  was  adopted  by  Mr.  Alger,  who  suggested  also  that 
the  crystalline  form  of  the  analcime  mi^ht  have  been  changed 
to  a  hexagonal  prism  by  the  phosphate  of  limcf  Bammelsl^rg 
proposed  to  reject  the  phospnoric  acid  as  an  impurity,  and  with 
it  an  amount  of  lime  sufficient  to  form  tribasic  phosphate  of 
lime.  This  would  leave  a  silicate  differing  from  chabazdte  in 
having  one-third  the  amount  of  water,  and  hence  a  lime-anal- 
cime.|  The  probable  identity  of  Ledererite  with  GmeUnite  ap- 
pears to  have  been  first  suggested  by  the  editors  of  the  London 
and  Edinburgh  Philosophical  Magazine  in  1834;§  and  Prof. 
Shepard,  in  Ms  Mineralogy  of  1835,  and  Prof.  Dana,  in  his  first 
edition  in  1837,  place  it  under  that  species.  This  view  was 
subsequently  accepted  by  both  Mr.  Alger  and  Dr.  Jackson.|| 
Finally  Descloizeaux,  in  his  Manuel  (1862),  published  meas- 
urements of  crjrstals  by  himself  which  sustain  it. 

Although  the  identity  of  Ledererite  and  Gmelinite  was  thus 
rendered  highly  probable,  the  chemical  proof  was  still  wanting, 
and  it  was  very  desirable  to  obtain  more  of  the  mineral  for  fur- 
ther investigation.  At  the  request  of  Mr.  Alger,  the  writer 
made  a  careiul  search  for  it  at  Gape  Blomidon  during  several 
visits  to  Nova  Scotia,  but  without  success  until  the  summer  of 
1861,  when  a  number  of  crystals  were  found  near  the  original 
locality,  which  had  long  b^n  supposed  to  be  exhausted.  This 
was  on  the  north  coast  of  Cape  Blomidon,  at  a  point  nearly  op- 

*  Jahresbericht,  ziy,  1*76.  f  Alger'e  PhiUipp's  Mineralogy,  p.  630. 

1  Haadwdrteibnch,  yoL  i,  p.  387.     f  YoL  iy,  p.  394. 
I  Boston  Soc  Kat  Hist  Journal  yoi.  y,  p.  306. 
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posite  Cape  Sharp.  The  ciystalB  were  found  in  geodes  in  ihe 
amygdaloid,  accompanied  by  analcime  and  quartz,  and  in  most 
instances  implanted  upon  the  latter  subetanoe.  They  were  snb- 
sequently  shown  to  Mr.  Alger,  who  pronounced  ihem  identical 
with  the  Ledererite  discoyered  by  hunself  and  Dr.  Jackson. 

The  crystals  were  from  one-tenth  to  one-third  of  an  inch  in 
diameter.  Some  of  them,  especially  the  smallest,  were  color- 
less, and  nearly  transparent;  others  were  yellowish-white  or  fiunt 
salmon-red,  and  translucent.  All  were  in  the  form  of  short 
hexagonal  prisms  with  pyramidal  terminations,  as  shown  in 
the  accompanying  figures,  that  represented  in  fig.  1  bdng 
the  typical  form.  In  all  the  crystals  observed  the  sides  of 
the  pnsms  were  marked  with  horizontal  strice,  while  the  planes 
of  the  pyramids  were  striated  parallel  to  weir  polar  edges. 
These  strisB  were  in  most  instances  much  more  distinct  l£an 
those  seen  occasionally  on  cirstals  of  Gmelinite  fix>m  Irish  lo- 
calities, or  from  Iceland.  Tnere'was,  moreover,  in  most  of  the 
specimens  a  tendency  toward  a  rhombohedral  form,  as  seen 
in  the  much  greater  prominence  of  alternate  pyramidal  planes, 
a  peculiarity  rarely  observed  hitherto  in  Gmehnite.  In  several 
01  the  cryBi»l8  this  resulted  in  the  form  given  in  fig.  2. 


As  the  amount  of  the  mineral  obtained  was  sufficient  for  a 
chemical  examination,  the  writer,  while  a  student  at  Heidelbog 
in  1863,  made  two  analyses  of  it  in  the  laboratory,  and  under 
the  direction  of  Prof.  Bunsen. 

An  attempt  was  first  made  to  decompose  the  finely  powdeied 
mineral  with  hydrochloric  acid,  but  without  success,  alihoiigii 
continued  over  the  water-bath  for  forty-eight  hours.  A  second 
trial  was  made  in  the  same  way  with  sulphuric  add,  but  strai^p 
to  say,  the  mineral  was  apparently  litue  affected.  In  conse- 
quence of  this  unexpected  difficulty,  a  portion  of  the  mineral 
which  remained  was  decomposed  by  hydrofluoric  acid,  accord* 
ing  to  Brunner's  method,  and  the  constituents,  as  given  below 
in  analysis  Ko.  1  &,  separated  in  the  uaual  manner.  A  Ihiid 
portion  of  the  mineral  was  first  used  for  a  determination  of 
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the  water,  as  given  in  No.  la,  and  then  filsed  with  carbonate 
of  soda,  and  its  silica  separated.  A  portion  of  the  same  min- 
eral, but  from  a  neighboring  locality  on  Cape  Blomidon,  was  also 
decomposed  by  fusion  with  carbonate  of  soda,  and  its  com]^ 
sition,  as  given  in  analysis  No.  2,  determined  in  accordance  with 
the  usual  methods.  The  amount  employed  in  each  analysis 
was  one  gram.  The  specific  gravity  of  the  mineral  used  in 
No.  1,  was  2*108 ;  in  No.  2,  2*099,  and  the  hardness  in  each 
case  was  about  4*5.  The  omer  physical,  and  the  pyrognostic 
characters  of  the  mineral,  corresponded  essentially  with  those 
observed  in  typical  GmeUnite.  The  results  obtained  in  the 
analyses  were  as  follows : — 

L  a 

a  b 

Silica, 63-71  ....  61-82 

Alumina, 17*68  18*46 

Lime, 6*62  6*40 

^\::::::::::         ,Z  {^y-'-'' 

Phosphoric  acid, . . .  trace  .... 

Water, 17*98  ....  20*36 

99*74  100.00 

On  comparing  these  results  with  those  obtained  by  Dr. 
Hayes  in  his  analysis,  the  only  one  previously  made  of  Leder- 
erito,  it  will  be  seen  that  they  differ  widely  in  respect  to  the 
amount  of  phosphoric  acid  ana  water— the  two  important  points, 
in  fact,  which  had  occasioned  discussion  as  to  the  nature  of  the 
mineral.  It  should  perhaps,  be  added  that  in  consequence  of 
this  discussion,  special  precautions  were  taken  to  guard  against 
error  in  detamimng  these  substances.  The  small  amoimt  of 
material  at  command,  rendered  it  impossible  to  repeat  the  analy- 
ses; but  the  results  of  those  completed  make  clearly  evident, 
what  has  long  been  suspected,  that  the  phosphoric  acid,  found 
by  Mr.  Hayes,  must  be  regard^  as  an  impurity,  and  that  Led- 
ererite  has  essentii^y  the  same  amount  of  water  as  Gmelinite, 
and  hence  is  identical  with  that  species.  The  evidence  of  this 
identity  becomes  still  more  apparent  on  comparmg  the  compo- 
eition  of  the  Cape  Blomidon  mineral,  deduced  indirectly  from 
a  calculatibn  of  its  constituents  as  given  below,  with  the  re- 
sults obtained  in  analyses  of  typical  Gmelinite. 

The  excess  of  silica  obtainea,  especially  in  the  first  analysis, 
taken  in  connection  with  the  remarkable  difficulty  of  decompo- 
sition, naturally  suggested  the  presence  of  impurities  in  the 
mineiBl;  and,  on  examining  with  the  microscope  some  frag- 
ments of  a  nearly  colorless  crystal,  a  quantity  of  minute  crys- 
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tals  of  quartz  difiseminated  tbrougli  the  mass  were  detected. 
Several  other  crystals  from  the  same  locality  were  eioimiiied, 
and  all  found  to  contain  quartz.  This  discovery  clearly  ex- 
plained the  large  amount  of  silica  obtained  in  analyzing  the 
mineral^  and  also,  perhaps,  its  resistance  to  decomposition.^ 

If,  now,  the  results  obtained  in  the  above  analyses  be  viewed 
in  the  l^ht  of  this  discovery,  it  is  evident  that  the  true  compo- 
sition of  the  mineral  can  only  be  ascertained  from  them  by  re- 
jecting the  quartz.  Assuming,  then,  that  the  excess  of  silica 
in  the  substance  analyzed  was  due  to  quartz, — of  which,  indeed, 
the  microscopical  examination  afforded  good  evidence — and  cal- 
culating from  analysis  No.  1,  first  the  oxygen  ratios  respectively 
of  the  protoxyd  bases,  alumina,  silica  and  water,  they  are 
found  to  be,  278  :  8-24  :  2864  :  15-95,  or  veiy  nearlv  1:3: 
lOJ^  :  6.  As  the  oxygen  of  the  bases  snould  have  to 
that  of  the  silica  the  ratio  of  1  : 2,  all  of  the  latter  in  ex- 
cess must  belong  to  the  quartz.  This  would  give  12*37  per 
cent  for  the  amoimt  of  quartz  in  the  mineral  examined,  ve- 
ducting  this  from  the  quantity  of  silica  obtained,  there  renudns 
but  41*34  of  this  substance  for  combination  with  the  bases,  and 
87*37  for  the  sum  of  the  constituents  of  the  mineral  itsett 
By  calculating  the  percentage  of  these  various  constituents  on 
the  basis  of  the  sum  tottd  of  the  first  analysis,  it  becomes  ev- 
ident that  the  real  composition  of  Ledererite,  thus  determined, 
is  as  follows : — 

Silica, 47*19 

Alumina, 20*1 3 

Lime, 7*44 

Potash, *91 

Soda, 3-54 

Water, 20*58 

99*74 
These  results  give  the  oxvgen  ratio  of  1:3:8:6,  and  indi- 
cate for  the  mineral  the  formula  (i&a+|da)9i+SiSk'-Hfi,  tihus 
clearly  establishing  its  identity  with  Gmelinite.  In  diemical 
consitution  it  differs  from  the  normal  Gmelinite  only  in  having 
a  considerable  part  of  the  soda  replaced  by  lime,  resembling  in 
this  respect  the  variety  from  Antnm,  Ireland,  analyzed  by  (^n* 
nell.t 

The  fact  that  crystals  of  this  Gmelinite  from  Cape  Blomi- 
don  contained  12*37  per  cent  of  silica  as  an  impurity  is  a  veiy 
important  one,  not  merely  in  its  bearing  on  the  paragenesiB  of 
minerals,  but  especially  for  the  explanation  it  su^^ests  of  many 

*  Prof.  Bunsen  infonned  the  writer  that  he  once  experienced  a  similar  difficulty 
in  analjrzmg  a  specimen  of  Ghabaeite,  but  made  no  special  examinatlQii  for  im- 
parities. 

t  Edin.  PhiL  Jour.,  zziy,  362. 


Digitized  by 


Google 


/.  W.Daicson  on  fossils  from  the  Laurtniian  of  Canada.  367 

diffieolties  hitherto  experienced  in  reconciling  the  resnlts  of 
analyBCS,  particularly  of  silicates.  On  this  point  M.  Lechartier 
of  Paris  has  recentlj  published  some  interesting  facts,  relating 
especially  to  the  impurities  detected  in  staurotide.^ 

How  Hayen,  Oct  lOth,  1867. 


Abt.  XYXTX. — Notes  on  Fossils  recently  dbtainedfirom  the  Lauren- 
iian  Rocks  of  Canada^  and  on  obfecHons  to  the  organic  nature  oj 
Eossoon;  by  J.  W.  Dawson,  LL.D.,  F.RS.,  F.G.S.,  with  Notes 
by  W.  B.  Cabpenteb,  M.D.,  F.a.S. 

L  S^>ecimen  of  Eozoon  from  Tudor^  C.  W. — This  very  interest- 
ing specimen,  submitted  to  me  for  examination  by  Sir  W.  E. 
Logan,  is,  in  my  opinion,  of  great  importance,  as  furnishing  a 
conclusive  answer  to  all  those  objections  to  the  organic  nature  of 
£ozoon  which  have  been  founded  on  comparisons  of  its  structures 
with  the  forms  of  fibrous,  dendritic,  or  concretionary  minerals, 
•—objections  which,  however  plausible  in  the  case  of  highly 
crystalline  rocks,  in  which  organic  remains  may  be  simulated  by 
merely  mineral  appearances  readily  confoundea  with  them,  are 
wholly  inapplicable  to  the  present  specimen. 

a.  Gfeneral  Appearance. — The  fossil  is  of  a  clavate  form,  six 
and  a  half  inches  in  length,  and  about  four  inches  broad.  It  is 
contained  in  a  slab  of  dark-colored,  coarse,  laminated  limestone, 
holding  sand,  scales  of  mica,  and  minute  grains  and  fibers  of 
carbonaceous  matter.  The  surface  of  the  slab  shows  a  weathered 
section  of  the  fossil;  and  the  thickness  remaining  in  the  matrix 
is  scarcely  two  lines,  at  least  in  the  part  exposed.  The  septa,  or 
plates  of  the  fossil,  are  in  the  state  of  white  carbonate  of  lime, 
which  ^hows  their  form  and  arrangement  very  distinctly,  in 
contrast  to  the  dark  stone  filling  the  chambers.  The  specimen 
lies  flat  in  the  plane  of  stratification,  and  has  probably  suflfered 
some  compression.  Its  septa  are  convex  toward  the  broad  end, 
and  somewhat  undulating;.  In  some  places  they  are  continuous 
halfway  across  the  specimen ;  in  other  places  they  divide  and 
reunite  at  short  distances.  A  few  transverse  plates,  or  connect- 
ing columns,  are  visible;  and  there  are  also  a  number  of  small 
vems  or  cracks  passing  nearly  at  right  angles  to  the  septa,  and 
filled  with  carbonate  of  lime,  similar  in  general  appearance  to 
the  septa  themselves. 

On  one  side,  the  outline  of  the  fossil  is  well  preserved.  The 
narrow  end,  which  I  regard  as  the  basal  portion,  is  rounded. 
The  outline  of  the  side  first  bends  inward,  and  then  outward, 
forming  a  graceful  double  curve,  which  extends  along  the  greater 

^  BulletSn  de  la  Soo.  Ohimiquei  May,  1866,  p.  376. 
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part  of  the  length.  Above  this  is  an  abrapt  projecdon,  and  thea 
a  sudden  narrowing ;  and  in  the  middle  of  the  narrow  portion, 
a  part  has  the  chambers  obliterated  by  a  white  patch  of  carbon- 
ate of  lime,  below  which  some  of  the  septa  are  bent  downward 
in  the  middle.  This  is  probably  an  eifect  of  mechanical  injury, 
or  of  the  interference  of  a  calc-spar  vein. 

With  the  exception  of  the  upper  part  above  referred  to,  the 
septa  are  seen  to  curve  downward  rapidly  toward  the  margin, 
and  to  coalesce  into  a  lateral  wall,  which  forms  the  defined  cSge 
or  limit  of  the  fossil,  and  in  which  there  are  some  indications  of 
lateral  orifices  opening  into  the  chambers.  It  is  worthy  of 
remark  that,  in  this  respect,  the  present  specimen  corresponds 
exactly  with  that  which  was  originally  figured  by  Sir  W.  Logan 
in  the  '  Geology  of  Canada,'  p.  49,  and  which  is  the  only  other 
specimen  that  exhibited  the  lateral  limit  of  the  form. 

On  the  side  next  the  matrix,  the  septa  terminate  in  blunt  edges, 
and  do  not  coalesce ;  as  if  the  organism  had  been  attached  by 
that  surface,  or  had  been  broken  before  being  imbedded. 

b.  Microscopic  Characters. — Under  the  microscope,  with  a  low 
power,  the  margins  of  the  septa  appear  uneven,  as  if  eroded  dr 
tending  to  an  acervuline  mode  of  growth ;  but  occasionally  the 
septa  show  a  distinct  and  regular  margin.  For  the  most  part 
merely  traces  of  structure  are  presented,  consisting  of  small  peffts 
of  canals,  filled  with  the  dark  coloring-matter  of  the  limestone. 
In  a  few  places,  however,  these  appear  as  distinct  bundles,  simi- 
lar to  those  in  the  Grenville  specimens,  but  of  fine  texture. 

In  a  few  rare  instances  only,  can  I  detect,  with  a  higher  power, 
in  the  margin  of  some  of  the  septa,  traces  of  the  fine  tubulation 
characteristic  of  the  proper  chamber-wall  of  Eoaoon,  For  the 
most  part  this  seems  to  have  been  obliterated  by  the  infiltration 
of  the  tubuli  with  colorless  carbonate  of  lime,  similar  to  Aat  of 
the  skeleton. 

In  comparing  the  structure  of  this  specimen  with  that  of  those 
found  elsewhere,  it  would  appear  that  tne  chambers  are  more  con- 
tinuous, and  wider  in  proportion  to  the  thickness  of  the  septa, 
and  that  the  canal-svstem  is  more  delicate  and  indistinct  tnan 
usual.  In  the  two  K)rmer  respects  the  specimens  firom  the  Gala- 
met  and  from  Burgess  approach  that  now  under  consideration 
more  nearly  than  do  those  firom  Grenville  and  Petite  Nation ; 
but  it  would  be  easy,  even  in  the  latter,  to  find  occasional  instan- 
ces of  a  proportion  of  parts  similar  to  that  in  the  present  exam- 
ple. General  form  is  of  little  value  as  a  character  in  such  organ- 
isms ;  and,  so  far  as  can  be  ascertained,  this  may  have  been  the 
same  in  the  present  specimen  and  in  that  originally  obtained  fiom 
the  Calumet,  while  in  the  specimens  from  Grenville  a  massiTe 
and  aggregative  mode  of  growth  seems  to  have  obliterated  all 
distinctness  of  individual  snapew    Without  additional  spemmtna, 
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and  in  tbe  case  of  creatures  so  variable  as  the  Foraminifera,  it 
would  be  rash  to  decide  whether  the  differences  above  noticed  are 
of  specific  value,  or  depend  on  age,  variability,  or  state  of  pres- 
ervation. For  this  reason  I  refer  the  specimen  for  the  present  to 
JEozoon  CanadensCj  merely  distinguishing  it  as  the  Tudor  variety. 

From  the  state  of  preservation  of  the  fossil,  there  are  no  crys- 
talline structures  present  which  can  mislead  any  ordinarily  slal- 
ful  microscopist,  except  the  minute  veins  of  calcareous  spar  trav- 
ersing the  septa,  and  the  cleavage-planes  which  have  been  devel- 
oped in  some  portions  of  the  latter. 

I  would  remark  that,  as  it  seemed  desirable  not  to  injure  any 
more  than  was  absolutely  necessary  a  unique  and  very  valuable 
specimen,  my  observations  of  the  microscopic  structure  have 
been  maae  on  a  few  slices  of  small  size, — and  that,  as  the  mic- 
roscopic structures  are  nearly  the  same  in  kind  with  those  of 
specimens  figured  in  former  papers,  I  have  not  thought  it  neces- 
sary to  prepare  numerous  drawings  of  them ;  while  the  admira- 
ble photograph  executed  for  Sir  W.  E.  Logan  by  Mr.  Norman 
illustrates  sufficiently  the  general  form  and  arrangement  of  parts. 

c.  Concluding  Bemarhs. — In  a  letter  to  Dr.  Carpenter,  quoted 
by  him  in  the  *  Quarterly  Journal  of  the  GeologiciBd  Society'  for 
August,  1866,  p.  228, 1  referred  to  the  occurrence  of  Eossoon  pre- 
served simply  in  carbonate  of  lime.  The  specimens  which  ena- 
bled me  to  make  that  statement  were  obtained  at  Madoc,  near 
Tudor,  this  region  being  one  in  which  the  Laurentian  rocks  of 
Canada  appear  to  be  less  highly  metamorphosed  than  is  usual. 
The  specimens  from  Madoc,  however,  were  mere  fragments, 
imbedded  in  the  limestone,  and  incapable  of  showing  the  general 
form.  I  may  explain,  in  reference  to  this,  that  long  practice  in 
the  examination  of  these  limestones  has  enabled  me  to  detect  the 
smallest  Eozoon  when  present,  and  that  in  this  way  I  had  ascer- 
tained the  existence  of  this  fosaU  in  one  of  the  limestones  of 
Madoc  before  the  discovery  of  the  fine  specimen  now  under  con- 
sideration. 

I  am  disposed  to  regard  the  present  specimen  as  a  ^oung  indi- 
vidual, brdcen  from  its  attachment  and  imbedded  in  a  sandy 
calcareous  mud.  Its  discovery  afiTords  the  hope  that  the  com- 
paratively unaltered  sediments  in  which  it  has  been  preserved, 
and  which  also  contain  the  worm-burrows  described  by  me  in  the 
*  Quarterly  Journal  of  the  Geological  Society '  for  November,* 
will  hereafter  still  more  largely  illustrate  the  Laurentian  fauna. 

II.  ^)ecimens  from  Long  Lake  and  Wmtworih. — Specimens 
from  Long  Lake,  in  the  collection  of  the  Geolo^cal  Survey  of 
Canada,  exhibit  white  crystalline  limestone  with  light-green 
compact  or  septariiformf  serpentine,  and  much  resemble  some  of 

*  VoL  xxii,  p.  608. 

f  I  use  the  term  "■eptariiform'*  to  ctonote  th«  emitsi  »pp6«nmoe  ao  often  pr»> 
seated  by  the  Leoientian  leipentine. 
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the  serpentine  limestones  of  Grenville.  Under  the  microscope 
the  calcareous  matter  presents  a  delicate  areolated  appearance, 
without  lamination;  but  it  is  not  an  example  of  acervuline 
Hozoon^  but  rather  of  fragments  of  such  a  structure,  confusedly 
aggregated  together,  and  having  the  interstices  and  cell-cavities 
fiUed  with  serpentine.  I  have  not  found  in  any  of  these  frag- 
ments a  canal-system  similar  to  that  of  Eozoon  Canadenst^  thonsa 
there  are  casts  of  large  stolons,  and,  under  a  high  power,  the 
calcareous  matter  shows  in  many  places  the  peculiar  granular  or 
cellular  appearance  which  is  one  of  the  characters  of  the  sanple- 
mental  skeleton  of  that  species.  In  a  few  places  a  tubulateo  cell 
wall  is  preserved,  with  structure  similar  to  that  of  Eossoon  Canor 
dense. 

Specimens  of  Laurentian  limestone  from  Wentworth,  in  the 
collection  of  the  Geological  Survey,  exhibit  many  rounded  sili- 
ceous bodies,  some  of  which  are  apparently  grains  of  sand,  or 
small  pebbles ;  but  others,  especially  when  freed  from  the  cal- 
careous matter  by  a  dilute  acid,  appear  as  rounded  bodies,  with 
rough  surfaces,  either  separate  or  aggregated  in  lines  or  groups, 
and  having  minute  vermicular  processes  projecting  from  their 
surfaces.  At  first  sight  these  suggest  the  idea  of  spicules ;  but 
I  think  it  on  the  whole  more  likely  that  they  are  casts  of  cavities 
and  tubes  belonging  to  some  calcareous  Foraminiferal  organism 
which  has  disappeared.  Similar  bodies,  found  in  the  limestone 
of  Bavaria,  have  been  described  by  Giimbel,  who  interprets 
them  in  the  same  way.*  They  may  also  be  compared  with  the 
siliceous  bodies  mentioned  in  a  former  paper  as  occurring  in  the 
Loganite  filling  the  chambers  of  specimens  of  Eozoon  from  Boi- 


III.  Specimens  from  Madoc. — I  have  already  referred  to  frag- 
ments of  Eozoon  occurring  in  the  limestone  at  Madoc,  one  of 
which,  found  several  years  ago,  I  did  not  then  venture  to  describe 
as  a  fossil.  It  projected  from  the  surface  of  the  limestone,  being 
composed  of  a  yellowish  dolomite,  and  looking  like  a  fragment 
of  a  thick  shell.  When  sliced,  it  presents  interiorly  a  crystalline 
dolomite,  limited  and  separated  from  the  enclosing  rock  by  a 
thin  wall  having  a  granular  or  porous  structure  and  excavated 
into  rounded  recesses  in  the  manner  of  Eozoon.  It  lies  obliquely 
to  the  bedding,  and  evidently  represents  a  hollow  flattened  cal- 
careous wall  filled  by  infiltration.  The  limestone  which  afiS^rded 
this  form  was  near  the  beds  holding  the  apparently  worm-burrows 
described  in  the  Society's  Journal  for  November,  1866. 

[A  thin  section  of  this  body,  carefully  examined  microscom- 
cally,  presents  numerous  and  very  characteristic  examples  of  the 
canal-system  of  jEbzoon,  exhibiting  both  the  large  widely  branch- 

•  Proceedings  of  Boyal  Academy  of  Munich,  1866;  Q.  J.  G.  8.,  toL  zxii,  pt  i, 
p.  186  et  seq. 
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ing  Bystems  of  canals  and  the  smaller  and  more  penicillate  tufts 
shown  in  the  most  perfect  of  the  serpentinoas  specimens — ^but 
with  this  difference,  that  the  canals,  being  filled  with  a  material 
either  identical  with  or  very  similar  to  that  of  the  substance  in 
which  they  are  excavated,  are  so  transparent  as  only  to  be 
brought  into  view  by  careful  management  of  the  light — ^w.  b.  c] 

IV.  Objections  to  the  Organic  Nature  ofEozoon. — ^The  discovery 
of  the  specimen  from  Tudor,  above  described,  may  appear  to 
render  unnecessary  any  reference  to  the  elaborate  attempt  made 
by  Profe.  King  and  Rowney  to  explain  the  structures  of  Eozoon 
by  a  comparison  with  the  forms  of  fibrous  and  dendritic  miner- 
als,* more  especially  as  Dr.  Carpenter  has  already  shown  their 
inaccuracy  in  many  important  points.  I  think,  however,  that  it 
may  serve  a  useful  purpose  shortly  to  point  out  the  more  essen- 
tial respects  in  which  this  comparison  fails  with  regard  to  the 
Canadian  specimens — ^with  the  view  of  relieving  the  discussion 
from  matters  irrelevant  to  it,  and  of  fixing  more  exactly  the 
limits  of  crystalline  and  organic  forms  in  the  serpentine  lime- 
stones and  similar  rocks. 

The  fundamental  error  of  Messrs.  King  and  Rownev  arises 
from  defective  observation — in  failing  to  distinguish,  in  the  Can- 
adian limestones  themselves,  between  organic  and  crystalline 
forms.  This  is  naturally  followed  by  the  identification  of  all 
these  forms,  whether  mineral  or  organic,  with  a  variety  of  purely 
crystalline  arrangements  occurring  in  other  rocks,  leading  to 
their  attaching  the  term  ''EozoonaJ"  to  any  rock  which  shows 
any  of  the  characters,  whether  mineral  or  organic,  thus  arbitra- 
rily attached  to  the  Canadian  JSozoon.  This  is  obviously  a  pro- 
ess  by  which  the  structure  of  any  fossil  might  be  proved  to  be  a 
mere  lusus  naturae, 

A  notable  illustration  of  this  is  afforded  by  their  regarding 
the  veins  of  fibrous  serpentine,  or  chrysotile,  which  occur  in  the 
Canadian  specimens,  as  identical  with  the  tubulated  cell- wall  of 
JSozoon — although  they  admit  that  these  veins  traverse  all  the 
structures  indifferently  and  do  not  conform  to  the  walls  of  the 
chambers.  But  any  microscopist  who  possesses  specimens  of 
JSozoon  containing  these  chrysotile  veins  may  reaaily  satisfy 
himself  that,  under  a  high  power,  they  resolve  themselves  into 
prismatic  crystmls  in  immediate  contact  unth  each  other  ;  whereas, 
under  a  similar  power,  the  true  cell-wall  is  seen  to  consist  of 
slender,  undulating,  rounded  threads  of  serpentine,  perietrating  a  mat' 
rix  of  carbonate  of  lime.  Under  polarized  light  more  especially, 
the  difference  is  conspicuously  apparent.  It  is  true  that,  m  many 
specimens  and  parts  of  specimens,  the  cell-wall  of  JSozoon  is 
badly  preserved  and  fails  to  show  its  structure ;  but  in  no  in- 
stance does  it  present  the  appearance  of  chrysotile,  or  of  any 

*  Quart  Jonrn.  GtooL  Soa,  toL  zzii,  pt  il,  p.  23. 
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other  fibrous  mineral,  when  examined  with  care  under  snffi* 
ciently  high  powers.  In  mj  original  examination  of  Sir  Wil- 
liam Ix^an's  specimens  from  Gren viUe  and  the  Calamet,  I  did  not 
detect  the  finely  tubulated  cell- wall,  which  is  veiy  imperfectly 
preserved  in  those  specimens ;  but  the  veins  of  fibrous  ser- 
pentine  were  well  known  to  me ;  and  when  Dr.  Carpenter  dis- 
covered the  tubulation  of  the  cell-wall  in  the  specimens  from 
Petite  Nation,  I  compared  this  structure  with  that  of  these  veins, 
and  satisfied  myself  of  its  distinctness  before  acceding  to  bis  con- 
clusions on  this  point 

It  would  also  appear  that  the  radiating  and  sheaf-like  bundles 
of  crystals  of  tremolite,  or  similar  prismatic  minerals,  whidi 
occur  in  the  Canadian  serpentines,  and  aJso  abound  in  those  of 
Connemara,  have  been  found  with  the  tubulation  of  Eozoon] 
but  these  crystals  have  no  definite  relation  to  the  forms  of  that 
fossil,  and  often  occur  where  these  are  entirely  absent;  and  in 
any  case  tiiejr  are  distinguishable  by  their  straight  prismatic 
shape  and  their  angular  (uvergence  &om  each  other.  Much  use 
has  also  been  made  of  the  amorphous  masses  of  opaque  serpen- 
tinous  matter  which  appear  in  some  parts  of  the  structure  of 
Ihzoon.  These  I  regard  as,  in  most  cases,  simply  results  of  al- 
teration or  defective  preservation,  though  they  miffht  also  arise 
from  the  presence  of  foreign  matters  in  the  chambers,  or  from 
an  incrustation  of  mineral  matter  before  the  final  filling  up  of 
the  cells.  Generally  their  forms  are  purely  inorganic;  bat  in 
some  cases  they  retain  indications  of  the  structures  of  Eozoon, 

With  reference  to  the  canal-system  of  Sozoon^  no  value  can 
be  attached  to  loose  comparisons  of  a  structure  so  definite  with 
the  forms  of  dendritic  silver  and  the  filaments  of  moss-agates; 
still  less  can  any  resemblance  be  established  between  the  canal- 
system  and  vermicular  crystals  of  mica.  These  occur  abund- 
antly in  some  serpentines  from  the  Calumet,  and  might  readily 
be  mistaken  for  organic  forms ;  but  their  rhombic  or  hexagonal 
outline  when  seen  in  cross  section,  their  transverse  cleavage- 
planes,  and  their  want  of  any  definite  arrangement  or  relation 
to  any  general  organic  form  are  sufficient  to  undeceive  any  prac- 
tised observer.  1  have  not  seen  specimens  of  the  metaxite  from 
Beichenstein  referred  to  by  Messrs.  King  and  Bowney ;  but  it 
is  evident,  from  the  description  and  figure  given  of  it^  that, 
whether  organic  or  otherwise,  it  is  not  similar  to  the  canals  of 
Hozoon  Canadense,  But  all  these  and  similar  comparisons  are 
evidently  worthless  when  it  is  considered  that  they  have  to  ac- 
count  for  definite,  ramifying,  cylindrical  forms,  penetrating  a 
skeleton  or  matrix  of  limestone,  which  has  itself  a  definite  ar- 
rangement and  structure,  and,  further,  when  we  find  that  these 
forms  are  represented  by  substances  so  diverse  as  serpentine, 
pyroxene,  limestone,  and  carbonaceous  matter.    This  is  intelli- 
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gible  on  the  snppontion  of  tubes  filled  with  foreign  matters,  bnt 
not  on  that  of  dendritic  crystallization. 

If  all  specimens  of  Eoeoan  were  of  the  acermline  character, 
the  comparisons  of  the  chamber-casts  with  concretionary  gran- 
ules mi^t  hare  some  plansibilitj.  Bat  it  is  to  be  observed 
that  the  laminated  arrangement  is  the  lypical  one;  and  the 
stndy  of  the  larger  specimens,  cnt  under  the  direction  of  Sir 
W.  E.  Logan,  mows  that  these  laminated  forms  must  have 
grown  on  certain  strata-planes  before  the  deposition  of  the  over- 
lying beds,  and  that  the  beds  are,  in  part,  composed  of  the 
broken  fragments  of  similar  laminated  straetares.  Further, 
much  of  the  apparently  aoervuline  JSdzoon  rock  is  composed  of 
such  broken  fragments,  the  interstices  between  which  should  not 
be  confounded  with  the  chambers ;  while  the  £eu$t  that  the  serpen- 
tine fills  such  interstices  as  well  as  the  chambers  shows  that  its 
arran^ment  is  not  concretionary.*  Again,  these  chambers  are 
filled  m  different  specimens  with  serpentine,  pyroxene,  loganite, 
calcareous  spar,  chondrodite,  or  even  with  arenaceous  limestone. 
It  is  also  to  DC  observed  that  the  examination  of  a  number  of 
limestones,  other  than  Canadian,  by  Messrs.  King  and  Bowney, 
has  obliged  them  to  admit  that  the  laminated  forms  in  combina- 
tion with  the  canid-svstem  are  *'  essentially  Canadian,^'  and  that 
the  only  instances  of  structures  clearly  resembling  the  Canadian 
specimens  are  afforded  by  limestones  Laurentian  in  age  and  in 
some  of  which  (as,  for  instance,  in  those  of  Bavaria  and  Scan- 
dinavia) Carpenter  and  QHmbel  have  actually  found  the  struc- 
ture of  Bozoon.  The  other  serpentine-limestones  examined  (for 
example,  that  of  Skye)  are  admitted  to  fail  in  essential  points 
of  structure;  and  the  only  serpentine  believed  to  be  of  eruptive 
origin  examined  by  them  is  confessedly  destitute  of  all  sem- 
blance of  Eozoon.  Similar  results  have  been  attained  by  the 
more  careful  researches  of  Prof  Giimbel,  whose  paper  is  well 
deserving  of  study  by  all  who  have  any  doubts  on  this  subject. 

In  the  above  remarks  I  have  not  referred  to  the  disputed  case 
of  the  common  limestones ;  but  I  may  state  that  I  have  not 
been  able  to  satisfy  myself  of  the  occurence  of  the  structures 
of  M>ssoon  in  such  specimens  as  I  have  had  the  opporttmity  to 
examincf  It  is  perhaps  necessary  to  add  that  there  exists  in 
Canada  abundance  of  Laurentian  limestone  which  shows  no  in- 
dication of  the  structures  of  Boxoon.  In  some  cases  it  is  evi- 
dent that  such  structures  have  not  been  present.  In  other  cases 
they  may  have  been  obliterated  by  processes  of  crystalliza- 
tion.   As  in  the  case  of  other  fossils,  it  is  only  in  certain  beds, 

*  I  do  not  indnde  here  tiie  **0eptu1lform  "  straotore  rofemd  to  above,  which 
iB  common  fa  the  Ommdian  Mrpentine  and  has  no  oonneetlott  with  the  foima  of 
the  chambers. 

t  Such  Irish  spedmens  of  serpentine  limestone  as  I  hsTe  seen,  sppear  much 
more  highly  orystaDise  than  the  beds  in  Oaoada  which  contain  EomwH. 
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and  in  certain  parts  of  those  beds,  that  well-charaoterized  speci- 
mens can  be  found.  I  may  also  repeat  here  that  in  the  original 
examination  of  Sozoon^  in  the  spring  of  1864,  I  was  furnished 
by  Sir  W.  E.  Logan  with  specimens  of  all  these  limestones,  and 
also  with  serpentine-limestones  of  Silurian  age,  and  that,  while 
all  possible  care  was  taken  to  compare  these  with  the  specimens 
of  Eazoon^  it  was  not  thought  necessary  to  publish  notices  of 
the  crystalline  and  concretionary  forms  observed,  many  of 
which  were  very  curious  and  might  afford  materials  for  other 
papers  of  the  nature  of  that  criticised  in  the  above  remarks. 

[The  examination  of  a  large  number  of  sections  of  a  specimen 
of  Uozoon  recently  placed  in  my  hands  by  Sir  William  Logan,  in 
which  the  canal  system  is  extraordinarily  well  preserved,  enables 
me  to  supply  a  most  unexpected  confirmation  of  Dr.  Dawson^s 
statements  in  regard  to  the  occurrence  of  dendritic  and  other 
forms  of  this  system,  which  cannot  be  accounted  for  by  the  in- 
trusion of  any  foreign  mineral ;  for  many  parts  of  the  calcare- 
ous lamellsB  in  these  sections,  which,  when  viewed  by  ordinary 
transmitted  light,  appear  quite  homogeneous  and  structureless, 
are  found,  when  the  light  is  reduced  by  Collin's  "  graduating 
diaphragm,"  to  exhibit  a  most  beautiful  development  of  various 
forms  of  canal-system  (often  resembling  those  of  Dr.  Dawson's 
Madoc  specimen,  which  cross  the  cleavage-planes  of  the  shell- 
substance  in  every  direction.  Now  these  parts,  when  subjected 
to  decalcification,  show  no  trace  of  canal-system ;  so  that  it  is 
obvious,  both  from  their  optical  and  from  their  chemical  reac- 
tions, that  the  substance  filling  the  canals  must  have  been  ear- 
bonate  of  lime^  which  has  thus  completely  solidified  the  shell 
layer,  having  been  deposited  in  the  canals  previously  excavated 
in  its  interior,  just  as  crystalline  carbonate  of  lime  fills  up  the 
reticular  spaces  of  the  skeleton  of  Echinodermata  fossilized  in 
a  calcareous  matrix.  This  &ct  affords  conclusive  evidence  of 
organic  structure^  since  no  conceivable  process  of  crystallization 
could  give  origin  to  dendritic  extensions  of  carbonate  of  lime 
disposed  on  exactly  the  same  crystalline  system  with  the  calcite 
which  includes  it,  the  two  substances  being  mineralogically 
homogeneous,  and  only  structurally  distinguishable  by  the  ef- 
fect of  their  junction-surfaces  on  the  course  of  faint  rays  of 
light  transmitted  through  them. — w.  B.  c] 

[The  preceding  paper  was  drawn  out  in  part  by  the  observa- 
tion of  Messes.  King  and  Bowney  on  the  Eossoon  published  in 
the  Quarterly  Journal  of  the  Geological  Society,  vol.  xxii,  pages 
185  to  217,  and  illustrated  by  two  plates.  The  foUovring  are 
the  Summary  and  Ocmclusion  with  which  the  paper  of  Messrs. 
King  and  Rowney  closes. — Eds.] 
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X.  Summary. — Although  zealous  advocates  at  one  time  for 
the  ormnio  origin  of  ''  eozoonal "  Ophite,  we  now,  after  a  pro- 
longed investigation,  and  after,  as  we  believe,  leaving  no  point 
unnoticed,  feel  ourselves  under  the  necessity  of  totally  relin* 
qAishing  that  opinion. 

It  has  been  seen  (1)  that  the  "chamber-casts"  or  granules  of 
serpentine  are  more  or  less  simulated  by  chondrodite,  cocoolite, 
pargasite,  &a,  also  by  the  bytryoidal  configurations  common  in 
rermian  Magnesian  Limestone;  (2)  that  the  "intermediate 
skeleton"  is  closely  represented,  both  in  chemical  composition 
and  other  conditions,  by  the  matrix  of  the  above  and  other 
minerals ;  (8)  that  the  "  proper  wall "  is  structurally  identical 
with  the  asbestiform  la^er  which  frequently  invests  the  grains 
of  chondrodite — that,  instead  of  belonging  to  the  skeleton,  as 
must  be  the  case  on  the  eozoonal  view,  it  is  altogether  inde- 
pendent of  that  part,  and  forms  on  the  contrary,  an  integral 
Sortion  of  the  serpentine  constituting  the  "  chamber-casts,"  un- 
er  the  allomorphic  form  of  chrysotile— and  that  perfectly  gen- 
uine specimens  of  it,  completely  simulating  coats  of  separated 
nummuline  tubules,  occur  m  true  fissures  of  the  serpentine  gran- 
ules ;  (4)  that  the  "canal-system  "  is  analogous  to  the  imbedded 
crystallizations  of  native  silver  and  other  similarly  conditioned 
minerals,  also  to  the  coralloids  imbedded  in  Permian  Magnesian 
Limestone — that  its  typical  Grenville  form  occurs  as  metaxite, 
a  chemically  identical  mineral  imbedded  in  saccharoidal  calcite ; 
(5)  that  the  type  examples  of  "casts  of  stolen-passages "  are  iso- 
lated crystals  apparently  of  pyrosclerite.  Furthermore,  con- 
sidering that  there  has  been  a  complete  failure  to  explain  the 
characters  of  the  so-called  internal  casts  of  the  "  pseudopodial 
tubi^es"  and  other  "passages"  on  the  hypothesis  of  orainary 
mechanical  or  chemical  infiltration,  also  bearing  in  mind  the 
significant  &ct  that  the  "  intermediate  skeleton,"  in  Irish  and 
other  varieties  of  "  eozoonal  rocks,"  contains  modified  examples 
of  the  "  definite  shapes  "  more  or  less  resembling  the  crystalline 
aggregations  and  pnsmatic  lumps  in  primary  saccharoidal  mar- 
bles— that "  eozoonal "  structure  is  only  found  in  metamorphic 
rocks  belonging  to  widely  separated  geological  systems,  never 
in  their  unaltered  sedimentary  deposits, — ^taking  all  these  points 
into  consideration,  also  the  arguments  and  other  evidences  con- 
tained in  the  present  memoir,  we  feel  the  conclusion  to  be  fully 
established,  that  every  one  of  the  specialities  which  have  been 
diagnosed  for  "  Eozoon  Oanadense  "  is  solely  and  purely  of  crys- 
talline origin :  in  short,  we  hold,  without  the  least  reservation, 
that,  from  every- available  standing  point — ^foraminiferal,  miner- 
alogical,  chemical,  and  geological — ^the  opposite  view  has  been 
shown  to  be  utterly  untenable. 
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XI.  Qmdusian. — ^From  what  has  been  stated  in  some  of  the 
preceding  pages,  respecting  the  various  chemical  changes  which 
«  eozoonal  Ophite  appears  to  have  undergone^  and  its  mineral* 
ogical  constituents,  we  are  strongly  inclined  to  belieye  that  it 
is  a  pseudomorphic  rock,  that  it  existed  at  one  time  in  the  or- 
dinary metamorphic  state,  perhi^  as  hornblendic  or  augitic 
Sieiss,  and  that  it  is  primarily  of  sedimentary  origin.  Whc^er 
e  same  may  be  concluded  of  all  ophitio  rocks  is  a  question  on 
which  we  cannot  offer  any  opinion — ^neffative,  or  affirmative. 
There  are  some  grounds  for  oelieying,  however,  that  certain 
dolerites,  generally  considered  to  be  of  eruptive  origin,  have 
become  changed  into  Ophite:  and  though  we  have  not  detected 
any  "eozoonal"  structure  in  an  example  appar^tly  of  the 
kind,  from  Monzoni  in  the  Tyrol,  which  has  &llen  under  our 
observation,  it  would  not  surprise  us  if  this  structure  were  found 
in  ophitic  rocks  supposed  to  oelong  to  the  eruptive  section,  con- 
sidering that  the  essential  mineral  (augite)  of  dolerite  contains 
a  large  percentage  of  silicate  of  lime. 


Abt.  XT4. — Beply  to  Mr.  Oabb  on  the  Oretaceoua  rocks  of  Ocdi- 
fomta;  by  T.  A.  Conbad. 

In  the  last  number  of  this  JoumaL  Mr.  Qabb  in  sonns  re- 
marks on  the  age  of  certain  fossils  01  California,  charges  me 
with  an  ^'nn&ir  avoidance  of  a  difficulty.^'  I  am  not  aware 
of  either  a  difficulty  or  un&imess.  The  latter  refers  to  the 
omission  of  several  of  his  species  in  my  Eocene  Check  List 
This  I  did  for  the  sufficient  reason  that  I  could  not  bMore 
whether  his  typical  form  was  fix>m  division  A  or  B  of  his  ure- 
taoeous  rocks.  I  believe  that  he  has  in  only  one  instance  fi^r. 
nred  a  supposed  identical  species  from  each  division,  and  m 
that  instance  the  shells  are  not  specifically,  nor  I  tlunk  even 
generically  related.  After  such  experience,  it  could  hardly  be 
expected  that  I  should  trust  his  judgment  in  other  comparisons. 

Mr.  Gktbb  includes  the  ^nus  Anchara  Conrad,  in  division 
B,  but  from  his  statement  in  his  Paleontology  it  wpears  not 
to  have  been  found  associated  with  other  fossils,  and  tnerefore  it 
is  much  more  likely  to  be  a  senus  of  division  A,  inasmuch  as  it 
has  never  been  found  in  the  Tertiary  of  any  region.  Hesaysthat 
the  genera  Oyrodes^  Perrisolax  and  MargariteUa  are  strictly 
Cretaceous,  which  I  admit,  but  his  species  of  PerrisoltMx  in 
division  B,  is  a  member  of  an  Eocene  genus  Levtfftsus^  and 
which  is  closely  related  to  a  daibome  species.  He  makes  no 
mention  of  Oyrodea  in  division  B,  in  his  Paleontology,  and  of 
Marga/riteUauid  refers  M.  globosa  to  division  A,  and  makes  no 
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mention  of  its  occnrrenee  in  division  B,  and  M.  cremUaia  he 
refers  to  no  particular  division. 

It  can  hardly  be  reasonable  to  complain  of  my  omission  of 
OdUianassa  in  a  Check  List  devoted  exclusively  to  Testacea, 
and  I  doubt  the  identification  of  such  imperfect  specimens  of 
crab's  hands  as  he  has  figured. 

I  omitted  Ammonites  n.  s.  because  it  was  neither  figured 
nor  described,  and  might  be  an  accidental  intruder  among  Eo- 
cene fessils,  as  so  many  Cretaceous  shells  have  been  found  to 
be.  Would  it  be  feir  to  place  the  Miocene  beds  of  Cape  Fear 
river,  N.  C,  in  the  Cretaceous  formation  on  account  of  the 
presence  of  two  Cretaceous  fossils,  Exogyra  costata  and  Oucul' 
Uea  vulgaris  f 

Mr.  Qabb  compares  his  division  B  to  the  Maestricht  beds, 
but  the  latter  contain  Belemnites,  Ammonites,  Baculites  and 
Hamites,  and  according  to  L^eU,  no  Tertiary  species;  whereas 
Mr.  Gabb  includes  in  his  division  B,  the  Tertiary  genera  Attt- 
riay  Venerioardiay  Dosinia^  Pseudoliva  and  Fictis.  Mis  Dosinia 
devixta^  however,  is  a  sjpecies  of  a  very  different  Eocene  genus, 
Doainiopaia  Conrad.  JD.  pertenms  Qabb  is  either  another  spe- 
cies of  Vosintopais  or  a  youn^r  specimen  of  devata.  D,  gyrata 
is  not  stated  to  occur  in  division  A,  and  D.  inflata  can  hardly 
be  a  Dosinia.  Anv  evidence  so  fer  is  wanting  to  prove  the 
strata  in  question  Cretaceous,  and  as  the  group  of  fossils  is  so 
decidedly  Tertiary  in  their  forms  and  some  species  identical,  I 
am  forced  to  the  conclusion  of  their  Eocene  origin. 


Art.  XLI. —  Oeographtcal  Notices. 

L  NOTB  ON  tas  DlVBBSmBS  IN  FUBLXSHSD  BOTIMATES  OW  THE  HkIGHT  OF  MoUNT 

Washinoton,  Kbw  Hampshibb. 

The  variation,  in  statements  pretending  to  approach  accuracy, 
concerning  the  height  of  Mt  Washington,  has  been  before  re- 
marked, but  it  may  be  interesting  to  see,  in  numerical  order,  the 
principal  computations,  and  estimates  given,  in  English  feet^ 
above  the  level  of  the  sea.    They  are  as  follows : — 

1.  6,103,  as  quoted  by  Prof.  Jacob  Bigelow  in  an  article  pre- 
sently to  be  mentioned,  from  the  observations  of  Capt  Alden 
Partridge,  of  Norwich,  Vt. 

2.  6,128,  given  on  the  maps  of  Colton's  General  Atlas,  edition 
of  1866 ;  though  in  the  text  of  the  same  work  the  height  given 
is  6,496  feet,  we  are  not  told  on  what  authority. 

8.  6,226,  from  barometric  observations,  made  in  July^  1816, 
by  a  botanical  party,  comprising  Prof.  Jacob  Bigelow,  M.  D.,  of 
Am.  Jomu  Sol— SxooNi>  Skbibb,  Vol.  XLIV,  No.  188>— Not.,  1867. 
43 
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Harvard  College,  Dr.  Francis  Boott,  late  of  London,  and  Lem- 
uel Shaw,  late  Chief  Jastice  of  Supreme  Court  of  Mass.,  then 
all  young  men.  The  observations  were  reduced  by  Prof.  Par- 
rar,  of  Harvard  College.  An  account  by  Dr.  Bigelow  of  this 
visit,  is  in  the  New  England  Journal  of  Medicine  and  Surgery, 
Oct.  1816. 

4.  6,226,  (or  by  a  series  of  observations,  6,228,)  the  height 
determined  by  Dr.  Chas.  T.  Jackson,  State  Geologbt,  and  Messrs. 
J.  D.  Whitney,  M.  B.  Williams  and  Eben  Baker,  assistants,  by 
barometric  and  thermometric  observations,  for  a  period  of  12 
hours.  See  "  First  Report  on  G«ol.  of  New  Hampshire,"  1841, 
p.  102. 

6.  6,288,  from  barometric  observations  of  Capt.  Partridge,  in 
1821,  still  retained  by  some  of  the  Common  School  Atlases. 

6.  6,285,  obtained  bv  Prof.  Bond,  of  Cambridge  Observatory, 
with  barometer  and  theodolite.  The  same  result  obtained  by 
N.  A.  Goodwin,  C.  E.,  by  spirit  level.  This  measurement  was 
adopted  by  Appleton's  New  Amer.  Cyclopaedia,  N.  Y.,  1863. 

7.  6,280,  from  the  levelling  of  Capt.  T.  J.  Cram,  Top.  Eng., 
Assist.  U.  S.  Coast  Survey,  published  in  Coast  Survey  Beport 
for  1854.  Simultaneous  observations,  by  the  barometer,  gave 
6,206,  and  by  thermo-barometer,  boiling  point,  6,116. 

8.  6,288,  rrof.  Guyot's  final  measurement,  by  barometer,  of 
which  a  full  account  is  given  in  this  Journal,  11,  zxxi,  166, 
March,  1861. 

9.  6,290,  was  a  former  result  obtained  by  the  same,  Aug., 
1851. 

10.  6.298,  U.  S.  Coast  Survey,  in  1853,  (so  stated  by  Prof. 
•Guyot.) 

11.  6,428,  the  result  of  seven  days'  observations  with  a  spirit- 
level,  Aug.  1820,  conducted  by  Messrs.  A.  N.  Brockett  and  J. 
W.  Weeks,  of  Lancaster,  N.  H.,  and  described  in  Farmer  & 
Moore's  **N.H.  Hist.  Collections,"  Apl.,  1823,  (ii,  97).  This 
measurement  is  followed  in  Lippincott's  Gazetteer  of  U.  S., 
Johnston's  Physical  Atlas,  Edinburgh,  1856,  the  Imperial  Grazet- 
teer,  Glasgow,  1855,  &c. 

12.  6,652  is  Humboldt's  statement  (Views  of  Nature),  pur- 
porting to  follow  Lyell.  Lyell's  "  Second  Visit  to  U.  S."  (1845) 
gives,  however,  Dr.  Bigelow's  measurement. 

13.  6,817  (2,078  meters),  according  to  Guibert's  Diet.  G&)- 
graphique  et  Statistique,  Paris,  1855. 

14.  7,000  and  over,  McCulloch's  Geogr.  Diet.,  edition  of  1849. 

15.  7,055,  and  7,162.  In  July,  1804,  Eev.  Manasseh  Cutler, 
LL.  D.,  of  Ipswich,  Mass.,  with  Dr.  W.  D.  Peck,  afterward  Prof, 
of  Nat.  Hist,  at  Cambridge,  made  several  barometric  observa- 
tions, which,  reduced  by  Dr.  Bowditch  (in  Mem,  Amer.  Acad. 
Arts  and  Sci.,  for  1815,  vol.  iii,  pt.  2,  p.  326),  gave  these  re- 
sults. 
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16.  7,800.  Bev.  Samnel  Williams,  LL.D.,  previously  Prof, 
of  Mathematics  in  Harvard  College,  in  his  Hist  of  Vermont, 
published  1794,  calculated  from  the  existence  of  snow  on  these 
mountains  from  Oct.  to  July,  that  they  nearly  reach  the  line  of 
pei-petual  congelation,  or  7,872  feet.  He  calls  their  altitude 
hardly  more  than  7,800. 

17.  8,000.  "  The  White  Mountains  are  estimated  to  be  at 
least  8,000  feet  high,"  according  to  Elements  of  Useful  Knowl- 
edge, by  Noah  Webster,  1812. 

18.  9,800,  obtained  by  the  first  scientific  exploring  party  on 
record,  in  July,  1784,  from  imperfect  barometric  observations. 
Of  the  party  were  Dr.  Cutler,  of  Ipswich,  Rev.  D.  Little,  of 
Kennebunk,  Col.  John. Whipple,  and  Eev.  Dr.  Belknap.  The 
last  furnished  an  account  of  the  trip  to  the  Amer.  Philosophical 
Society,  published  1786,  in  their  Transactions  (ii,  42). 

19.  10,000  and  over.  Dr.  Belknap,  however,  in  his  Hist,  of 
New  Hampshire,  vol.  8,  published  1792,  expresses  himself  "  per- 
suaded, that  whenever  tne  mountain  can  be  measured  with  the 
requisite  precision,  it  will  be  found  to  eocceed  10,000  feet,  of  per- 
pendicular altitude,  above  the  level  of  the  ocean."  He  adds, 
that  "  this  peak  has  lately  been  distinguished  by  the  name  of 
Mt  Washington."  Mr.  E.  A.  Kendall,  an  Englishman  who 
traveled  through  Northern  U.  S.  in  1808,  records  the  same  as 
the  usual  estimate. 

20.  11,000  and  over,  was  the  height  sanctioned  by  Morse's 
series  of  Geographies,  at  least  as  late  as  1819. 

21.  12,729,  according  to  Pres.  Dwight's  Travels,  1803  (ii, 
163.)  "  It  is  proverbially  asserted,"  he  says,  "  along  the  eastern 
coast,  that  Mt.  Washington  is  distinctly  visible  30  leagues  frbm 
the  shore."  He  then  estimates  the  distance  as  at  least  140  miles, 
and  adds :  "  The  elevation  of  this  summit,  calculating  upon  its 
visibility  at  this  distance,  and  making  the  proper  allowance  for 
the  refraction  of  light,  will  be  12,729  feet.  Another  deduction 
ought,  however,  to  be  made  for  the  fact,  that,  instead  of  being 
seen  at  the  surface,  it  probably  is  always  first  perceived  at  mast 

22.  Above  the  lower  limit  of  perpetual  snow ! — so  given  in 
a  primary  geography  published  in  1859,  at  New  Haven.  "  The 
White  Mountains  have  this  name  because  their  tops  are  covered 
with  snow  and  ice  all  the  summer^  as  well  as  in  the  winter." 

II.    KoTBS  OH  Rbcbnt  Gboqraphical  Maps,  Books  and  Iihxlligence. 

Russian  America. — The  recent  purchase  of  this  important 
province  bv  our  government,  has  awakened  special  attention  to 
its  physical  characteristics.  We  have  already  announced  the 
departure  from  San  Francisco  of  a  scientific  party,  who  are  to 
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engage  in  the  ezploradon  of  that  oomparatiTely  nnkBOwn  re- 
gion. 

By  far  the  beat  sammaij,  in  EngUah,  of  what  is  now  known 
respecting  Bnasian  America,  may  be  found  in  the  speech  of  Hon. 
Charles  Sumner,  Chairman  of  the  Committee  on  Foreign  Affidiv, 
delivered  in  the  U.  S.  Senate,  when  the  treaty  of  cession  was 
presented  to  that  body  (Wash.  1867,  8vo,  pp.  48).  Appended 
to  the  pamphlet  is  a  map,  which  exhibits  not  merely  the  newly 
acQ  uired  Alaska,  but  also  its  relations  to  the  East  coast  of  Asia, 
and  the  great  Bebrings  sea.  This  map,  which  is  on  the  scale  of 
1 :  6,000,000,  was  prepared  at  the  office  of  the  U.  S.  Coast  Sur- 
vey, and  is  separately  published. 

Senator  Sumner,  with  the  varied  learning  for  which  he  is  dis- 
tinguished, recapitulates  the  sources  of  information  in  European 
literature  respecting  Alaska,  and  then  proceeds  to  make  up  fiom 
them  all  a  monograph  of  the  country,  considered  under  these 
seven  heads;  first,  government ;  second,  population;  third,  cli- 
mate ;  fourth,  vegetation ;  fifth,  minerals ;  sixth,  furs ;  seventh, 
fisheries.  Our  limits  only  allow  us,  in  this  brief  way,  to  call 
attention  to  this  survey.  In  respect  to  the  climate,  we  transcribe 
a  striking  tabular  statement,  compiled  at  the  request  of  Mr.  Sum- 
ner, from  the  archives  of  the  Smithsonian  Institution,  by  one  of 
the  collaborators  who  visited  Russian  America  under  the  aus- 
pices of  the  telegraph  company. 
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It  will  be  seen,  from  this  table,  that  the  winters  of  Sitka  are 
relatively  warm,  not  differing  mnch  from  those  of  Washington, 
and  several  degrees  warmer  than  those  of  New  York ;  but  the 
sommers  are  colder.  The  mean  temperature  of  winter  is  82°  80', 
while  that  of  summer  is  68^  87'.  The  Washington  winter  is 
SS"*  57';  the  Washington  summer  is  73°  07'.  These  points 
exhibit  the  peculiarities  of  this  Alaskan  coast — warm  winters  and 
cool  summers. 

Inter-oceanic  Canals  and  Bailroads,  hetween  the  Atlantic  and  Pa- 
cific Oceans, — ^Rear  Admiral  0.  H.  Davis,  as  Superintendent  of 
the  National  Observatory,  prepared  last  year  for  the  Secretary 
of  the  Navy,  in  pursuance  of  a  resolution  of  the  U.  S.  Senate,  a    , 
Report  on  the  means  of  inter-oceanic  communication  across  the 

?reat  American  Isthmus  (Wash.  1867,  8vo.,  88  pp.  14  maps), 
^he  Report  contains  a  series  of  important  maps  and  profiles,  and 
among  them  (in  the  second  edition,  March  14,  1867)  may  be 
found  a  very  curious  copy  of  a  Spanish  map  of  Darien,  based 
on  surveys  made  between .  1780  and  1790.  All  the  twenty-six 
transit  projects,  including  railroads  and  canals,  which  have 
been  offered  to  the  world,  are  briefly  characterized  by  Admiral 
Davis,  important  statisticied  tables  are  appended,  and  a  biblio- 
graphical list  of  the  authorities  on  the  subject  is  also  given.  The 
maps  and  profiles  embody  the  most  important  results  acquired 
in  the  various  surveys  of  Barnard,  Squier,  Hughes,  Trautwine, 
McDougal,  Michler,  and  others. 

Two  maps  of  what  is  known  as  the  "  North  Western  Bound- 
artf^  between  the  United  States  and  Great  Britain,  have  just 
been  printed  by  the  Q-ovemment  at  Washington.  They  are 
compiled  under  the  direction  of  Archibald  Campbell,  Commis- 
sioner, and  John  G.  Parke,  IT.  S.  Eng.,  Chief  Astronomer  and 
Surveyor  of  the  N.  W.  Boundary  Survey. 

The  country  delineated,  is  that  lying  oetween  the  110th  me- 
ridian, the  sea  coast,  and  between  the  parallels  of  46^  and  49^ 
80',  N.  lat.  Thus  the  basins  of  the  Columbia  and  Fraser  riv- 
ers, and  Tancouver's  Island,  etc.,  are  included.  The  effort  has 
been  made  to  present  not  merely  the  original  work  of  the 
survey,  but  also  the  investigations  of  other  British  and  Ameri- 
can explorers.  The  topography  is  quite  in  detail,  but  is  not 
always  satisfactory,  especially  in  the  representation  of  mountains. 
For  example,  the*  marKed  predominance  of  Mt  St.  Helens,  and 
Mt  Adams,  above  the  adjacent  country,  would  not  be  inferred 
from  the  map.  The  publication  of  the  accompanying  Report 
of  the  Commission,  is  deferred  as  we  learn  by  a  letter  of  the 
Commissioner,  until  the  meeting  of  Congress. 

Copies  of  the  Journal  of  the  Boyal  Geographical  Society  of  Lon- 
don^ vol.  XXX vi,  for  1866J  have  just  been  received.    It  contains 
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more  than  the  usual  variety  of  interesting  papers  and  maps. 
Among  them,  we  may  mention  an  account|  by  M.  Chandleas^ 
of  his  ascent  of  the  Biver  Purds,  one  of  the  chief  tributaries  of 
the  Amazon,  in  1864  and  1865.  He  has  drawn  a  map  of  the 
river,  from  his  own  astronomical  observations  and  measure- 
ments. The  astronomical  data  are  said  to  be  the  first  ever  ascer- 
tained, notwithstanding  that  there  have  been  four  previous  sur- 
veys of  the  river.  Mr.  Chandless  also  contributes  a  paper  on 
the  river  Aquiry,  the  principal  affluent  of  the  river  Purus.  For 
these  unaided  surveys  over  a  distance  of  1,866  miles,  the  Geo- 
graohical  Society  awarded  to  Mr.  Chandless  the  Victoria  gold 
meaal.  Two  articles,  translated  from  the  Bussian  of  M.  Yeniu- 
kof,  convey  a  large  amount  of  interesting  matter,  respecting 
the  knotty  and  hitherto  unsatisfactory  geography  of  the  Bolor 
Dagh,  and  the  country  of  the  Belors. 

Five  numbers  have  reached  us  of  a  new  ^^  DicUonnaire  de  Ofo- 
graphie  Ancienne  etJUodeme*^  (Paris,  Didot,  1866-7,  8*^X  designed 
as  a  sort  of  supplement  to  Brunet's  well  known  ^^  Manuel  du 
Lihraire.^  Though  prepared  for  bibliographers,  the  work  will 
be  of  great  value  to  any  student  of  geography  or  history, — ^as 
it  gives,  in  the  first  part,  the  modern  equivalents  of  the  ancient 
names  of  European  places,  and  in  the  second  part,  the  ancient 
designations,  corresponding  to  modern  Frencn  names.  The 
onlv  corresponding  work,  in  common  use,  is  that  of  Bischoff  & 
Mdller,  but  this  new  publication  promises  to  be  even  more  con- 
venient and  complete.  With  its  help,  it  will  be  easy  for  the 
ordinary  reader  to  identify,  at  once,  the  names  of  places,  referred 
to  by  writers  in  the  middle  ages,  and  now  recognized  with  diffi- 
culty in  the  nomenclature  of  modern  maps  and  lexicona 

Behm's  "  OeographiscJus  Jakrbuch^^^  (Leipsio,  12**)  for  1866,  is 
a  valuable  manual  for  ready  reference  in  geographical  studies. 
It  is  designed  to  convey,  in  the  first  place,  geographical  statis- 
tics respecting  all  the  countries  of  the  globe,  arranged  not  alpha- 
betically, but  continen^ally, — including  the  areas  and  popula- 
tion of  provinces  and  states,  according  to  the  latest  local  author- 
ities. This  part  is  followed  by  tables  of  the  principal  known 
heights  of  mountain-peaks  and  of  lakes,  measurements  of  river 
basins,  and  select  climatic  data.  Several  short  articles  on  the 
recent  progress  of  geographical  science,  by  difierent  writers, 
come  next;  and  the  volume  is  concluded,  by  a  collection  of 
tables,  designed  to  facilitate  the  transfer  of  geographical  meas- 
urements, from  the  terminology  of  one  country  to  that  of  another. 
A  work  so  useful  deserves  general  encouragement 

From  recent  numbers  of  Petermann's  Journal  we  gather  the 
following  intelligence. 
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Uie  northernmost  land  of  the  Globe, — ^The  publication  of  Dr.  I. 
I.  Hayes's  final  report  on  his  researches  in  1860  and  1861,  has 

SVen  Dr.  Petermann  occasion  to  present  a  series  of  five  maps 
ustrative  of  the  progress  of  discovery  in  the  basin  north  of 
Baffin's  Bay.  The  first  of  these  shows  the  base  oatline  of  Baf- 
fin's Bay  as  given  by  Bylot  and  Baffin  in  1616,  a  rude  sketch 
with  scarcely  ony  details.  The  second  shows  the  careful  coast 
survey  of  Koss,  two  hundred  years  later,  in  1818.  Smith's 
sound  is  represented  as  land-locked  except  on  the  south.  In  the 
third  map,  Inglefield's  passage  in  1852  through  Smith's  sound 
nearly  to  80®  N.,  is  exhibited.  Then  comes  a  sketch  of  Dr. 
Kane's  researches  extending  to  Mt.  Parry  in  about  lat.  82°,  and 
finally  Dr.  Hayes's  penetration  to  Cape  Union,  the  most  north- 
ern point  yet  attained  is  about  82"^  SO'.  A  fall  memoir  accom- 
panies his  maps. 

Marine  currents  of  the  North  Circumpolar  basin, — The  conclu- 
sion of  an  elaborate  paper  by  A.  Miihry,  presents  the  following 
results  of  his  investigations 

"  As  an  outward  current,  one  stream  flows  from  the  east  and 
another  from  the  west  along  the  edge  of  the  Polar  basin,  where 
in  winter  a  rim  of  continental  ice  is  formed,  and  in  summer  these 
currents  float  this  ice  away.  Thus  there  exists  a  floating  ice  ice- 
girdle,  some  twenty  or  thirty  geographical  miles  in  breadth,  in 
which  the  walfishery  is  pursued.  Scoresby  did  not  reach  the 
northern  rim,  but  Parry  did  and  passed  over  it.  The  inward 
current,  the  gulf  stream,  has  a  breadth  from  the  southwest  coast 
of  Greenland  to  the  northwest  coast  of  Norway.  Both  polar 
streams  dip  under, — the  eastern  on  the  southeast  coast  of  Green- 
land, the  western  on  the  east  side  Newfoundland,  sinking  be- 
neath the  gulf  stream  as  a  counter  polar  current  where  the  tem- 
peratures are  related  as  0®  to  7°  and  to  12®  Reaura.  The  coun- 
ter or  anti-polar  currents  of  the  gulf  stream  dip  under  in  four 
places,  on  the  west  side  of  Nova  Zembla,  Spitzbergen,  Iceland 
and  South  Gre<^nland,  where  the  temperatures  are  related  as  8^ 
to  0°  Beaum.  The  fact  also  indicates  that  along  the  middle 
line  of  the  basin  a  current  flows  toward  the  aperture." 

Maiden's  Island. — This  island,  (referred  to  as  a  deposit  of 
guano  by  Prof  J.  D.  Hague,  in  this  Journal  II,  xxxiv,  p.  242,) 
has  been  taken  possession  of  by  a  mercantile  house  of  Melbourne 
in  the  name  of  the  British  Government.  It  belongs  to  a  group 
of  small  coral  islands,  (lat.  4°  15'  S.,  long.  ISS"*  W.),  which  the 
U.  States  had  previously  claimed,  and  which  was  subsequently 
known  as  the  "  American  Polynesia," 
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Art.  XLII. — On  normal  and  derived  Adds;  by  Gboboe  F. 

Babeeb.* 

The  law  of  saturation  hj  equivalence,  introduced  into  chem- 
ifltry  by  Kekul^,  determines  at  once  the  formula  of  every  pos- 
sible binary  compound.t  Assuming  that  the  simple  radicals 
may  be  divided  into  four  groups,  it  will  be  seen  that  the  num- 
ber of  binary  compounds  is  limited  to  the  followingten  claases; 
monads  with  monads,  as  K'Cr ;  with  dyads,  as  0"H's;  with  tri- 
ads, as  Au'^Cr,;  and  with  tetrads,  as  Pt*^!'^;  dyads  with  dyads, 
as  Mg"0";  with  triads,  as  As'"j,0"8;  and  with  tetrads,  as  0%',; 
triads,  with  triads,  as  B'"N"';  and  with  tetrads,  as  Zr^^N'''^;  and 
finally  tetrads  witii  tetrads,  as  Pt*^i*\  The  number  of  atoms 
therefore,  which  enter  into  such  compounds,  is  detennined  by  a 
very  simple  mathematical  law.  On  this  fi^t  rests  the  possibflity 
of  graphic  representation.  Of  the  various  methods  in  use,  that 
of  A.  Crum  Brown,  in  which  the  atom  is  represented  by  a  cir- 
cle, and  its  equivalence  by  projecting  lines  called  bonds  or  units 
of  attraction,  is  perhaps  the  best.  As  every  compound  body 
must  be  saturated,  i.  e.,  have  all  its  bonds  engaged,  the  ten 
classes  given  above  may  be  very  clearly  represented  in  this 

®         9 

manner,  thus :     ©-©        ©-(SHD       _     i  ([HgHD 

®=®       (fi)=@;-<BHg;=®       ®=®=<a)      (lam-® 

Here  it  will  be  noticed,  no  bonds  are  exchanged  by  flimilar 
atoms;  i.  e.,  those  of  the  same  element 

*  In  tliis  paper,  H=:l,  0=:16,  8=32,  0=24,  AlsSS,  8i=56,  etc. 

f  When  two  radicals  unite  togetiier,  the  number  of  atoms  of  eacb  required  for 
mutual  saturation,  is  obtained  by  dividing  the  least  common  multiide  of  ibe  num- 
bers representing  their  equivalencies  by  Sie  equivalence  of  each.  Generally,  tiw 
number  of  atoms  of  each  radical  is  inversely  as  its  equivalence,  fonr  triad  atmu 
saturatmg  three  tetrads,  for  example.  Atoms  thus  oombined,  idteniato  with  each 
other,  the  two  units  of  attraction  in  each  exchange,  belonging  to  disaimilar  radicals. 

When,  however,  similar  atoms  unite  directly,  two  units  of  attraction  disappear 
for  each  pair  of  atoms,  being  occupied  in  holding  these  atoms  together.  Two  te- 
trad atoms  thus  combined,  have  therefore  an  eqmvalenoe  of  six,  three  sncb  atons 
of  eight,  four  of  ten,  eta  Or,  as  Kekul^  has  shown  (L^ubnch,  1S61,  i,  163X  ^le 
number  of  units  of  attraction  left  Aree  by  the  union  of  any  number  of  caihou 
atoms  is  equal  to  twice  the  number  of  such  atoms,  plus  two  (=:2n+2).  G.  G.  Fos- 
ter has  extended  this  law  to  all  the  poly-equivalent  radioate  (Watts*  Dictionary,  i, 
1007)  giving  the  formula  E=S-2(n-l),  in  which  E  indicates  the  group-equiva- 
lenoe,  n  the  number  of  poly-equivalent  atoms,  and  S  the  sum  of  their  units  of  at- 
traction. By  this  formula,  the  highest  number  of  hydrogen  atoms  which  can  be 
united  with  ten  carbon  atoms  for  example,  is  40  ~  2(10~l}=:22,  giving  the  hydro- 
carbon CioH,,.  From  this  a  series  of  lower  compounds  mi^  be  formed,  eadi 
dilTering  firom  the  next  higher,  byH,. 
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If  now  any  of  these  bonds  be  left  unsatisfied,  or  in  other 
words,  if  the  chemical  edifice  represented  by  the  molecnle  be 
incomplete,  it  is  eyident  that  the  whole  structure^  whatever  its 
complexity,  is  capable  of  entering  into  combination  by  its  £ree 
bond  or  bonds.  Hence  in  this  case,  the  compound  body  will 
act  precisely  like  a  simple  radical  having  the  same  equivalence. 
Sucn  unsaturated  bodies  are  called  compound  radicals  and  their 
equivalence  or  combining  power  is  exactly  equal  to  the  number 
of  unsatisfied  bonds.  These  compound  radicals,  therefore,  may 
be  used  in  place  of  the  simple  radicals,  in  the  formulas  above 
given;  thus  forming  a  new  set  of  compounds,  which,  since  the 
number  of  compound  radicals  possible  is  almost  unlimited,  are 
exceedingly  numerous.  The  compound  radicals  most  in  use 
are  those  derived  from  the  hydrogen  compounds  of  the  different 
groups  of  simple  radicals,  by  successive  unsaturation.  If  from 
the  ordinary  so-caUed  types,  HOI,  H«0,  HjN,  H^Canatom 
of  hydrogen  be  removed,  there  is  left  01'^  (HO)',  (Hj^N)',  (H5O)', 
all  monaa  compound  radicals.  By  contmuing  the  process  where 
it  is  possible,  radicals  of  higher  equivalence  are  thus  produced. 

With  these  fitcts  premised,  I  j^ass  to  the  subject  of  the 
present  paper ;  i.  e.,  tne  consideration  of  the  bodies  which  re- 
sult from  the  union  of  the  monad  compound  radical  hydryl 
(HO)' with  the  simple  radicals.  Representing  HjO  by  (gHgHg), 
hydryl  is  (gHg)-,  which  may  be  represented  either  by  a  larger 
circle  or  by  the  letters  alone,  thus  ho-.  From  the  princi^es 
above  stated,  we  deduce  the   formulas    Qy<m     ho-®-oh 

?  ? 

H0-@-0H  and  ho-®-oh.   What  is  the  character  of  the  bodies 

k 

thus  pbtained  ? 

A  reply  to  this  question  becomes  possible  only  by^  classifying 
the  simple  radicals  according  to  their  electro-chemical  charac- 
ters. In  the  method  of  classification  given  above,  the  elements 
are  divided  according  to  the  quantity  of  their  combining  power 
i  e.,  to  their  equivalence ;  here  the  division  is  into  positive  and 
negative,  according  to  the  quality  of  this  combining  power, 
when  expositive  simple  radicf^  combines  with  hydrjl,  a  ba^ee 
is  produced;  when  a  negative  simple  radical  so  unites,  an  acid 
results.  If,  for  example,  the  vertical  columns  in  the  table  be- 
low, represent  the  equivalence,  increasing  from  left  to  right,  and 
the  horizontal  the  electro-chemical  character,  we  may  Ulus- 
trate  these  statements  as  foUows : — 

M<mad,  Dyad,  THad,  TWad, 

Cl'(HO)        S"(HO),        B'"(H0)3        C*VHO), 
+  K'(HO)        Ca"(HO),      Bi"'(HO),        Zr^^HO), 
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The  fonnulas  in  the  upper  row  represent  well  known  acids,  and 
thoae  in  the  lower,  as  well  known  bases. 

It  has  been  thus  far  assumed  that  the  equiyalenoe  of  a  rad- 
ical is  invariable.  But  it  seems  evident  that  when  one  element 
combines  with  another  in  more  than  one  proportion,  its  com- 
bining power  must  be  di£Ferent  in  the  two  cases.  Thus  in  stan- 
nic oxyd  SnO,  and  stannous  oxyd  SnO;  tin  is  evidently  a  tetrad 
in  the  former  ease  and  a  dyad  in  the  latter.  In  all  cases,  however, 
the  equivalence  changes  by  two,  either  up  or  down;  it  therefore 
never  cdters  from  even  to  odd  or  the  reverse.  A  dyad  may  act 
as  a  tetrad  or  hezad ;  a  monad  as  a  triad,  pentad  or  heptacL 
Applying  this  princi]^le  now  to  the  com]^unds  of  the  radicals 
with  hydryl,  we  notice  that  the  negative  radicals  vary  their 
equivalence  b^  several  stages,  forming  a  series  of  acids;  but 
that  the  positive  radicals  rarely  form  more  than  a  single  series 
of  bases,  their  equivalence  being  fixed  at  a  single  stage.  With 
negative  radicals,  we  may  have  for  example : — 

Mmad.  Dyad,  Triad.  Jbtrad. 

01'(H0)          S"(HO),        P'"(HO),        Sn»-(HO), 
01'"(H0),      S*^(HO),        P"(HO),         

§4%',   -"^°''    ■-■-■-■-     ■-■-■-■-: 

But  the  only  instance  of  such  changes  with  the  positive  radi- 
cals, is  in  the  case  of  the  perhydrates  of  the  allmine  eardis ; 
as  Ba*''(H0)4,  Sr*^(H0)4,  etc.,  the  composition  of  which,  how- 
ever, is  not  fidly  decided. 

I.  It  will  be  noticed  in  the  formulas  of  the  acids  above  given 
that  the  number  of  atoms  of  oxygen  and  of  hydrogen  are  equal, 
and  also  that  they  are  equal  to  me  equivalence  of  the  radical 
Such  acids,  thus  simply  derived,  I  propose  to  call  normal  acids. 
A  normal  acid  then,  is  one  which  contains  as  many  atoms  of 
oxygen  and  of  hydrogen  as  is  equal  to  the  equivalence  of  the 
radical.  They  may  oe  designated  by  prefixing  or^Ao  to  the 
name  of  the  acid,  as  proposed  by  Odling.  Fixing  now  the  acid 
termination  ic  for  each  group  of  the  negative  elements,  the 
other  terminations  ar^  readily  obtained  by  the  ordinary  rule. 
Thus  in  the  chlorin^  group,  the  radical  in  the  ic  acid  has  an 
equivalence  of  five;  in  the  sulphur  group,  of  six;  in  the  nitrogen 
^oup,  of  five;  and  in  the  carbon  group,  of  four.  The  acids 
in  the  above  tables  have  consequently  tne  following  names : — 

iOrtbo-hypo8ttlpharoo8  scid. 
^  Ortho-snlpharoas  acid. 


^(HO).  Ortho-chloric  acid,         S^*(HO)e  Ortho-sulphuric  acid. 
Cl^"(HO)y  Ortho-perchloric  acid, 

F^naO),  Ortho-phosphorous  acid,  Sn»^(H0)4  Ortho-stannic  acid. 
I^{HO),  Ortho-phosphoric  acid. 
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In  all  the  oiiho  acids  the  number  of  atoms  of  replaceable  hy- 
drogen,  and  therefore  the  basicity,  is  equal  to  the  equivalence 
of  the  radical.  Quite  a  number  of  these  acids  are  known, 
either  in  the  free  state  or  in  their  salts.  Of  these,  ortho-hypo- 
chlorous  HCIO,  and  hypo-bromous  HBrO,  ortho-iodous  HglOj, 
ortho-hyposulphurous  H^SOa,-  ortho-nitrous  H^NOj,  ortho- 
boric  H,  BO  3,  orHio-carbonic  H^  00  4,  silicic  5^810^,  stannic 
H^BnO^,  and  titanic  H^TiO^,  and  ortho-antimonic  acids 
H^SbO^  may  be  mentioned. 

II.  But  it  is  at  once  evident  that  this  simplicity  of  constitution 
of  the  acids  is  far  from  universal;  indeed  the  large  majority  of 
acids  have  a  composition  essentially  different.  In  general,  the 
acids  of  the  chlorine  group  are  monobasic,  those  of  the  sulphur 
group  dibasic,  those  of  the  nitrogen  group  mono-  or  tril^sic, 
and  mose  of  the  carbon  group  dibasic.  The  basicity  of  an  acid 
containing  a  single  atom  of  a  perissad  radical,  however,  is  never 
even,  nor  that  containing  an  artiad  radical  odd. 

Now  an  acid,  like  any  other  ternary,  may  be  formed  by  the 
union  of  two  binaries;  but  in  the  case  of  acids,  one  of  these 
binaries  is  water.  Thus  01,0  hypochlorous  oxyd  uniting  with 
hydric  oxyd  H-0  gives  HaCljO,  or  (HOlO)j,  two  molecules 
of  ortho-hypochlorous  acid.  So  SO,  sulphuric  oxyd,  and 
H,0  form  H-SO^,  the  ordinary  sulphuric  acid.  Conversely, 
abstraction  of  the  elements  of  water  from  an  acid  yields 
again  the  negative  oxyd  or  anhvdrid.  A  false  view  of  this 
fact  it  was,  which  gave  rise  to  the  old  dualistic  formulas,  in 
which  water  is  represented  as  existing  as  such  in  the  acids.  In 
all  monobasic  acids,  however,  two  molecules  of  the  acid  are 
required  to  furnish  one  molecule  of  water;  in  dibasic  acids,  one 
molecule  is  required,  in  tribasic  acids  |  of  a  molecule,  and  in 
tetrabasic  acids  i  a  molecule.  The  number  of  molecules  of 
water  which  can  be  added  to  a  negative  oxyd  to  form  an  acid 
is  determined  by  the  equivalence  of  the  simple  radical  which 
it  contains.  Thus  in  SO,  sulphur  is  a  dyad,  and  only  a  single 
molecule  of  water  can  be  added  to  it,  SO+Il,0=HaSO,.  thus 
producing  the  normal  acid.  In  SO,,  sulphur  is  a  tetrad  and 
two  such  additions  are  possible  before  reaching  o|i;ho-sulphu- 
rousacid,  SO,+H,0=H  SO,,  and  SO,-f  (H,0),=H,BO,. 
In  SO  3,  sulphur  is  a  hexad  and  three  molecules  of  water  may 
unite  successively,  S0,+H.0=HjS04,  SO,+(H,0),=H,SO,. 
and  S03+(H,0)^=H, SO.,  yielding  finally  the  normal  acid 
as  before.  The  reverse  process  also  is  readily  performed.  In- 
deed, Graham  long  ago  showed  that  a  single  molecule  of  tri- 
basic phosphoric  acidly  the  loss  of  H3O,  afforded  a  monoba- 
sic phosphoric  acid«  In  the  passam  then,  from  the  normal 
acids  to  the  negative  oxyds  (or  aimydrids),  there  may  be  as 
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Mmad. 

Triad. 

Pmiad. 

Ortho, 

HCIO 

HjClO, 

H.CIO, 

Mono-meta, 

•  •  •  • 

HOIO^ 

H.CIO. 

Di-meta, 

•  ■  •  • 

•  •••  • 

Hao, 

Tri-meta, 

•  •  •  • 

•  •  •  • 

•  •  •  • 
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many  intennediate  adds  as  sacoessive  abstractions  of  H.O  from 
the  normal  acids^  will  permit.    Thiis^  chlorine  may  yield 

B  ao^. 

To  the  monobasic  phosphoric  acid  which  Graham  obtained  from 
the  ordinary  tribasic  acid,  by  the  removal  of  H,0,  he  gave  the 
name  meta-phosphoric  acid.  And  although  the  etymolo^cal 
signification  of  this  prefix  has  entirely  disappeared,  yet  it  is  so 
generally  used  in  the  science,  that  it  may  be  well  to  retain  it ; 
and  to  define  a  meta-acid  as  one  formed  fi'om  an  ortho-add  hy 
the  loss  of  one  or  more  molecules  of  water.  Moreover,  since 
there  may  be  several  such  acids,  derived  from  a  single  ortho- 
acid,  I  propose  to  prefix  the  Greek  numerals  to  the  meta,  in 
order  to  distinguish  them;  as  in  the  above  table,  where  ordinary 
chloric  acid,  being  two  removes  fix>m  ortho-Kshloric  add,  is 
named  di-meta-chloric  acid.  Conversely  by  adding  to  the  meta- 
acid  the  number  of  molecules  of  water  indicated  by  the  Gheek 
numeral  prefix,  its  corresponding  ortho-acid  is  obtained. 

From  the  foregoing  considerations,  the  general  condusion 
may  be  drawn,  that  aU  adds  are  either  ortho  or  meta-adds ; 
the  ortho-acids  bdng  formed  by  saturating  all  the  free  bonds  of 
an^  n^ative  radical  by  the  monad  hydryl;  and  the  meta-adds 
bemg  derived  fi-om  these  by  the  loss  of  the  elements  of  water. 
It  is  plain  then,  that  the  equivalence  of  the  radical  is  the  same 
both  m  the  normal  acids  and  in  those  derived  fi^m  them;  and 
that  they  differ  in  the  &ct  that  in  the  former  all  tiie  bonds  are 
united  to  hydryl,  while  in  the  latter  some  of  them  are  satura- 
ted by  oxygen.  This  is  very  clearly  represented  by  the  graphic 
method.  £i  the  passage  from  ortho-sulphuric  add  H,dO|  to 
the  negative  oxyd  SO 3,  we  have 

HO       OH  HO  0  OH  0 

\  /  \ll/  II  o 

HO— S— OH  S  HO-S-OH 

/  \  /  \  N  0=1 

HO       OH  HO        OH  0 

and  in  the  case  of  phosphoric  add^-^* 


^f/OH  HO-f-OH  I^H 


J! 

HO'        OH  W  ^ 

where  finally,  two  molecules  together  losing  H,0,  form  phos- 
phoric oxyd  PsO;.  It  will  be  noticed  that  the  tribadc  acid, 
called  by  Odling  ortho-phosphoric  acid,  is  really  mono-meta- 
phosphoric  acid;  while  the  conmion  meta  form  is  a  di-meta-add. 
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The  above  fiicts,  we  may  remark  in  passing,  throw  much 
light  on  the  manner  of  writing  rational  formulas.  In  all  ter- 
nary compounds  properly  so  called,  the  positive  and  the  nega- 
tive radicals  are  united  by  oxygen  ;  indeed,  this  is  the  dela- 
tion of  an  acid,  a  base  and  a  salt.  In  all  normal  acids  and 
their  salts  all  the  oxygen  performs  a  linking  function,  thus : — 
Potaaaio  ortho-Bolphafte.  Bario  ortho-sulphate.  Altuninio  ortho-sulphate. 
'^ .     ^  ^  Al Al 

\      <S^  4-0        O— e^  y,v  /,v 


KO- 


^^ 


But  in  the  derived  or  meta-acids  a  part  of  the  oxygen  is  united 
with  the  radical  by  both  its  bonds,  and  hence  takes  no  part 
in  binding  the  radicals  together.*^  In  all  the  mono-meta  acids 
one  atom  of  oxysen  is  thus  united,  in  the  di-meta  acids  two, 
etc.    For  example, 

Sodic  Sodic  Sodio 

moDo-meta-perohlojate.       di-meta-peroblorate.       tri-meta-perohloiate. 
0  0  0 

KaO— cL-ONa  0=ol-^Na  0=01=0 

This  difference  may  be  enressed  by  the  ordinary  formulas, 
thus:  ortho  salts  CI— OK,  S=(OE),,  B=(OE),  etc.;  meta, 
(PO)=0,Bi"',  (NO,)— OK,  (010,)— OAg,  etc;  or  better  in 

thefonnof  the  early  typical  fonnulas  -^  vO,  ^^  vO,,  ^   VO3, 

«»d  ^?r}o.,(^0.)'Jo(^.)'|o      Hence  it  appears 

desirable  that  the  form  of  the  water  type  should  be  retained 
for  rational  formulas,  since  by  it,  this  essential  difference  in  the 

function  of  the  oxygen  may  be  readily  indicated.  ^n«^     (0 
designates  at  once  csssic  di-meta-phosphate,  ^-dV/     >0^  bis- 
muthic  mono-meta  nitrate,  ^•jjtJ/    >0^  magnesic    di-meta- 
Bulphate,  'p^^  io^  platinic  mono-meta-sulphate,  ^^J    >0, 

*  This  direct  union  is  proved  by  the  faot  that  this  oxygen  may  be  replaced  by 
a  radical  of  no  uniting  power,  like  the  monad  chlorine,  for  example,  without 
breakmg  up  the  molecule;  while  the  oxygen  which  unites  the  radicals  to  each 
other,  cannot  be  so  replaced  without  decomposing  the  molecule. 
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sodic  mono-meta-sulpliite,  ^      Rb  f  ^*   rubidic  tri-meta-per- 

chlorate,  etc. 

With  the  knowledge  of  the  constitation  of  the  acids  above 
given,  it  may  be  interesting  to  examine  the  various  groups  of 
acid-forming  or  negative  r^cals,  to  see  how  far  they  conionn 
to  the  law.  Commencing  with  the  monads,  the  chlorine  group 
is  the  only  one  which  forms  acids.  All  the  possible  ortho  and 
meta  acids  of  chlorine  are  given  in  the  table,  page  388.  Of  these, 
those  in  italics,  all  of  which  are  monobasic,  are  known  with  ca*- 
tainty,  though  polybasic  acids  of  chlorine  have  been  supposed, 
on  experimental  grounds,  to  exist.^    In  the  case  of  iodine,  how- 

ever,  mono-meta-iodic  acid  HjIOi,  or  ^    fr    >  O3,  and  di-meta- 

iodic  acid  HIO3  ^^        'A  [•  0  are  known ;  so  also  are  mono- 

meta-periodic  acid  H^IO,,  di-meta-periodic  acid  H3IO,,  and 
tri-meta-periodic  acid  HIO4.  Ortho-hypoiodous  acid  HIO,  is 
supposed  to  exist.  The  acids  of  bromine  have  been  but  little 
studied;  ortho-hypobromous  acid  HBrO,  and  di-meta*bronuc 
acid  HBrO  3  are  the  only  ones  satisfEu^torily  established. 

The  dyad  negative  radicals  include  the  sulphur  and  the  iron 
groups.  The  substances  composing  the  latter  group,  however, 
form  bases  when  they  act  as  dyads,  are  ambiguous  as  tetrads, 
and  only  form  acids  when  they  are  hexads.  Selenium  and  tel- 
lurium form  no  compounds  which  are  not  yielded  by  sulphur. 
The  latter  may  stand,  therefore,  as  the  representative  of  both 
groups.    It  may  form 

Dyad.  Tdrad.  Hexad. 

Ortho-hyposulpharous  HjSO,.  sulpharoaB  H^SO^.  sulpharic  H^SO^ 

Mono-meta                    H2SO3  H^SO^ 

Di-mete                         H^SO^ 

The  three  dibasic  acids  above  given  are  the  ordinary  ones. 
But  the  two  hydrates  of  sulphuric  acid,  so  called,  correspond 
to  H^SOg  and  H^SO^;  and  from  these  are  obtained  similar 
salts,  as  Hg",80e,  and  Zn"380,.  The  acids  formed  by  the 
iron  group  are  similar  to  those  of  hexad  sulphiu*,  the  di-meta 
form  being  the  more  common  ;  as  in  HjCK)4,H,MJi04,  and 
HgFeO^.  Chromium,  however,  forms  acids,  whose  salts  are 
well  known,  corresponding  to  tne  three  sulphuric  acids  above 
given.  With  mercurv  and  bismuth,  there  are  the  ortho-chro- 
mates  Eg'^CrO,  and  'R\"\GrO^\  and  with  lead,  the  mono- 
meta-chromate  rb^^CrO^.  Manganese  in  its  tetrad  stage, 
appears  capable  of  forming  a  mono-meta  acid,  corresponding  to 

*  Oiystallized  hjdrio  perchlorate,  aooording  to  Roaooe,  is  H3GIO1  the  di-mete 
form. 
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H,SO'.  No  trae  pennangsiiic  acid  is  known ;  since  the  acid 
so-called  does  not  contain  the  metal  as  an  octad.  If  its  form- 
ula be  written  HMn04y  monobasic,  as  the  isomorphism  of  its 
salts  with  the  perchlorates  wonld  seem  to  require,  then  manga- 
nese must  be  a  heptad  like  chlorine;  nor  do  we  escape  from  this 
conclusion  by  writing  it  H^MUjOg,  as  will  be  seen  &rther  on. 
The  acids  of  triad  radicals  may  be  divided  into  two  groups ; 
those  of  boron  and  gold,  which  have  no  higher  equivalence :  and 
those  of  nitrogen,  phosphorus,  arsenic,  antimony,  and  bismuth, 
which  have  a  quinquivalent  stage.  Of  the  former,  boron  forms 
an  ortho-acid  H3BO3  and  a  mono-meta-acid  HBO, ;  gold  only 
a  mono-meta-auric  acid,  HAuO,.  The  acids  of  the  nitrogen 
group  may  be  represented  as  follows : 

Triad,  Pentad, 

Ortho-nitroos        H3NO3  nitric        H^NO^ 

Mono-meta            H  NO^  H3NO4 

Di-meta                  H  NO3 

Salts  have  been  obtained  corresponding  to  all  these  acids  of 
nitrogen;  as  plumbic  ortho-nitnte  Pb"3(N03)a,  and  potassic 
mono-meta  mtrite  KNO,  ;  dihydro-bismuthic  ortho-nitrate 
HjEi^'NO,,  magnesic  mono-meta-nitrate  Mg"p(N0-)3  and 
Bodic  di-meta-nitrate  NaNO,.  No  acid  of  triad  phospho- 
rus is  known,  if  we  except  the  calcic  ortho-phosphite  Ca"3 
(1*03)3,  corresponding  to  it.  As  quinquivalent  however, 
all  the  above  acids  of  phosphorus  are  ^own ;  the  mine- 
ral libethenite  is  hydro-di-cupric  ortho-phosphate  HCu", 
POj;  and  triple  phosphate  dried  at  100°  C,  has  the  formula 
H3  (NH  4  )Mgr 0  ^ ,  di-h^dro-ammonio-magnesic  ortho-phos- 
phate. Similar  salts  of  iron  and  man^nese  have  been  ob- 
tained. The  mono-meta-phosphoric  acidHgPO,  is  the  ordi- 
nary tribasic  form  (Odling's  ortho-acid),  and  the  di-meta  acid 
is  the  common  monobasic  or  meta  acid  of  Graham.  It  may 
here  be  remarked  that  the  acids,  called  hypophosphorous  and 
phosphorous,  are  misnamed,  since  the  radical  phosphorus  is  not 
trivalent  in  the  latter  and  univalent  in  the  former  as  analogy 
with  the  other  acids,  and  indeed  as  the  principles  of  nomencla- 
ture would  require;  but  as  Frankland  has  represented,  both 
these  acids  contain  phosphorus  as  a  pentad.  If  the  principles 
above  stated  be  correct,  it  is  evident  that  the  number  of  atoms 
of  basic  hydrogen  can  nev^r  exceed  those  of  the  oxygen  by 
which  it  is  linked  to  the  acid  radical.  In  H3PO,  the  hydro- 
gen is  in  excess,  and  it  is  at  once  apparent  that  the  acid  can- 
not be  tribasic;  that  one  atom  of  the  hydrogen  at  least,  must 
be  united  directly  with  the  phosphorus.  Experiment  shows 
us  that  in  fact  two  atoms  of  hydrogen  are  thus  directly  united, 
the  acid  being  monobasic.    Its  rational  formula,  therefore,  is 
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^    '     H  I  ^'  ^^^  ^^  '^^^  ^  viewed  as  di-meta-phospliOTic  add 
*g;  fO,  in  tlie  radical  of  which  H,  has  replaced  0.    In 

phosphorous  acid  HjPO,,  a  single  atom  of  hydrogen  being 
unitM  directly  to  the  phosphorus,  the  other  two  are  re- 
placeable by  basic  metals^  yielding  acid  and  neutral  salts, 

having  the  formulas^^^g)^  1 0,  and  (^PCg"  1 0,  as  Bam- 

melsberg  has  shown.  All  tnree  hydrogen  atoms  may  be  re- 
placed by  the  alcoholic  radicals,  forming  neutral  ethers ;  but 
only  two  atoms  of  this  radical — ^those  which  have  replaced  the 
basic  hydrogen — can  be  exchanged  for  a  metal,  to  rorm  salts. 
The  third  atom,  replacing  as  it  does,  the  idcohoUc  hydrogen, 
is  still  retained,  forming  alcoholic  phosphorous  adds.  The  con- 
stitution of  these  acids  may  be  graphically  represented  thus : 

Phosphoric  add.  FhosphorouB  add.  HypophosphoiouB  add. 

0  0  0 

II  II  II 

HO^P— OH  50— P— OH  H— P-OH 

I  >         ^ 

Since  they  are  formed  from  mono*meta-phosphoric  acid  by  re- 
placing hydryl  by  hydrogen,  they  resemble  the  phosphoric 
chlorhydrines,  to  be  considered  jforther  on. 

Acia  compounds  of  arsenic  exist,  ccMresponding  to  all  the 
forms  given  above.  Plumbic  ortho-arsenite  Pd"3(Ab03),, 
hydro-cupric  ortho-arsenite  HCu^AsO,,  and  di-hydro-potassio 
ortho*arsenite  H^KAsO, ;  plumbic  and  potassic  mono-meta- 
arsenites,  Pb"(AsOa),  and  KAsO. ;  hydro-di-cujnic  orlho- 
arsenate  HOu^'sAsO^  (olivenite),  sodic  mono-meta-arsenate 
NagAsOf,  and  potassic  oi-meta-arsenateKAsO,,  are  examples. 
Antimony  forms  ar^ntic  ortho-sulphantimonite  A^aSbS, 
rpyrargyrite),  argentic  mono-meta-sulphantimonite  AgSb8, 
^[dargyrite)  and  mono-meta-antimonous  acid  HSbO,;  ortho- 
antimonicacidH(Sb03,mono-meta  antimonic  acid  HjSbOt, 
(and  the  salts  Pb'sCSbOJ,  and  K^SbS J  di-meta-antimonic 
acid  HSbO,  and  potassic  di-meta-antimonate  ESbO,.  The 
compounds  of  bismuth  are  little  known.  Kobellite  is  a  plum- 
bic orth<HGnilph-bi6muthitePb''3  (BiS,^, ;  and  di-meta-bismu- 
thic  acid  HBiO,  has  also  been  obtains. 

The  negative  radicals  of  the  tetrad  group  include  carbon, 
silicon,  tin  and  titanium.     Carbon  may  form 

Ortho-carbonous  acid  HgCO^  carbonic  H4CO4 

Mono-meta  H,CO, 
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Of  the  first,  there  is  evidence  to  believe  it  is  represented  by 
formic  acid.*^  Both  ortho-and  metci-carbonic  acids  form  nu- 
merous salts.  Calcic  ortho-carbonate  Ca''  CO^,  cupric  ortho- 
carbonate  Cu",CO.  4- aq  ^malachite)  and  hydro-tri-cupric  or- 
Ao-carbonate  H3CU" 3(00^)3,  (azurite)  are  examples  of  the 
former;  and  the  common  carbonates  K^CO,,  BaCOg;  etc.,  of 
the  latter.  The  division  of  the  silicates  into  ortho-and  meta- 
salts,  has  been  verv  clearly  represented  by  Prof.  Dana  in 
the  last  number  of  this  Journal.  Ortho-  and  meta-stannates 
and  titanates  are  well  known  compounds. 

Of  radicals  having  a  higher  equivalence,  the  pentads  tanta- 
lum and  columbium,  forming  a  series  of  acids  smiilar  to  quin- 
qnivalent  phosphorus,  and  the  hexads  molybdenum,  vanadium 
and  tungstea,  whose  acids  correspond  to  those  of  sexivalent 
sulphur,  may  here  be  mentioned. 

The  compounds  thus  far  considered  are  derived  from  nega- 
tive radicals;  but,  as  already  intimated,  positive  elements  form 
a  similar  series  of  bodies.  Since  the  equivalence  of  positive 
radicals  rarely  varies,  but  a  single  ortho-base  of  the  same  radi- 
cal is  known.  Of  ortho-bases,  ortho-potassic  base  HKO,  ortho- 
calcic  base  HjCaOj,  and  ortno-zdrconic  base  H^ZrO^,  are  ex- 
amples. The  mineral  pyrochroite  is  ortho-manganous  base, 
HgMnO,  and  brucite  is  ortho-magnesic  base  H^MgO,. 
From  these,  by  the  loss  of  the  elements  of  water  come  the 
meta-bases,  as  meta-zirconic  base  HoZrO,  but  they  are  few  in 
number.  The  perhydrates  of  the  alkaline  earths,  so  called, 
are  probably  meta-bases ;  as  mono-meta-baric  base  ELBaOg  or 

(Ba^"  lo„  mono-meta-calcic  base  H^CaO,  or^^*^"  I  0,. 

III.  There  is  a  third  class  of  acids  which  is  not  included  in 
either  of  the  divisions  above  given.  I  refer  to  those  which 
contain  more  than  a  single  atom  of  the  radical.  Since  they 
are  derived  from  the  ortho-acids,  they  are  evidently  meta-acids. 
The  most  fiimiliar  example  is  pyrophosphoric  acid,  H^PjO,, 
derived  from  two  molecules  of  ortho-phosphoric  acid  H^PO, 
by  the  loss  of  the  elements  of  three  molecules  of  water,  H^, 
PjOip  — (H30)3=H^P307.  A  simple  method  of  naming 
these  acids  is  suggested  by  the  principles  already  given.  All 
acids  derived  from  two  molecules  of  phosphoric  acid,  for  ex- 
ample, may  be  called  di-phosphoric  acids  ;t  and  the  number  of 

•  This  Journal,  11,  xliv,  263,  Sept.  1867. 

f  As  has  alreadj  heen  proposed  by  Wurtz  (Chemical  Philosophy,  London,  186Y, 
159),  Schiff  (Ann.  Ch.  Pharm.,  lY.  Suppl.,  30),  Naqnet  (Chimie,  2d  ed.  i,  172), 
Frankland  Oiecture  notes,  103),  Bammelsberg  (Chemie,  Berlin,  1867,  292),  (Welt- 
zien,  Syst  Uebers.  der  Silicate,  Giessen,  1864,)  and  others,  though  in  a  modified 

Am.  Joub.  Scj.—Sbcokd  Sssns,  Vol.  XLIV,  No.  182.— Nov.,  18C7. 
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molecules  of  water  lost,  to  yield  the  meta-acid  may  be  indica- 
ted by  a  numeral  prefix  to  the  meta,  as  above.  Hence,  as 
pyrophosphoric  acid  becomes  tri-meta-di-phosphoric  acid,  A 
rule  for  naming  may  be  given,  as  follows ;  Prefix  to  the  name 
of  the  acid,  the  nunieral  corresponding  to  the  number  of  atoms 
of  the  negative  radical  contained  in  the  formula.  Then  add 
the  elements  of  water  until  the  oxygen  and  the  hydrogen 
atoms  are  equal;  the  numeral  indicating  the  number  of  mole- 
cules of  water  thus  employed,  is  to  be  prefixed  to  the  word 
meta,  placed  before  the  name  of  the  acid.  For  example,  Fleit* 
mann  and  Henneberg  obtained  two  soda  salts,  referable  to  the 
acidsHgP^0,3  and  Hj^Pj^Og,.  The  first  is  a  tetra-nhos- 
phoric  acid,  the  ortho-acid  of  which  is  reproduced  by  adding 
to  it  seven  molecules  of  water.  The  second  is  derived  fi^m 
deca-phosphoric  acid,  by  the  Idss  of  nineteen  molecules  of  water. 
Hence  the  salts  are  sodic  hepta-meta-tetra-phosphate  and  sodic 
enneadeca-meta-deca-phosphate ;  meaning  that  the  former  is 
derived  firom  four  molecules  of  the  ortho-acid  by  the  loss  of 
seven  molecules  of  water,  and  the  latter  is  nineteen  removes 
from  ten  acid  molecules.  These  acids  and  their  derivatives  are 
exceedingly  numerous.  Wurtz  is  inclined  to  view  them  as  ac- 
cumulated bodies,  similar  to  the  polyethylenic  alcohols;  stat- 

Pb-I  ^^1 

ing  that  as  PbO  may  be  added  to  g-     vO„  producing  Pb"  10, 

Pb"]  ^>  J 

and  pj!!   0*,  so  to  (^^^"  lo„(SOJ"Omaybeadded,yield- 

H  J  '  (80.Vn 

ing  the  fuming  or  Nordhausen  sulphuric  acid  (SOt)''  yOj  equal 


(80^0. 


to  HaSaO^,  our  penta-meta-di-sulphuric  acid.  This  process, 
however,  leaves  the  basicity  of  the  acid  unaltered ;  and  hence 
is  insufficient  in  many  cases. 

The  number  of  these  acids  may  be  illustrated  by  a  table, 
showing  the  di-  and  tri-acids  of  the  tetrad  silicon,  and  of  the 
pentad  phosphorus,  with  the  various  meta  acids  derived  fit)m 
them,  as  follows : 

sense.  In  the  places  above  cited  these  authors  speak  of  di-sflioic  add,  referrinfr 
apparently,  to  any  acid  containing  two  silicon  atoms.  The  normal  di-silidc  add  of 
these  writers,  however,  is  H^Si^O, ;  whereas  my  di-silidc  add  is  H^^sOp,  two 
molecules  of  ortho-sHidc  acid,  fh)m  which  by  the  loss  of  HjO,  is  obtained 
HaSiyO^,  mono-meta-di-silidc  add. 
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Di-acid.  Tri-add, 

Tetrad.  Pentad.  Tetrad.  Pentad. 

Ortho,  HsSi^Oe*  H.^PaOio*  H.^SigO^^*  H,,P30,,* 

Mono-meta,    HeSi^O^  H^PjOg  H^oSisOji  H.gPjO.^ 

Di-meta,         H^Si^Oe*  HeP^O^*  H^SigO,^  H.^PgOig 

Tri-meta,        H^SijOs  H^PjO,  HeSijOe*  U^F^^O,^* 

Tetra-raeta,  SigO^  H^PgOe*  H^SigOg  H.PgO,, 

Penta-meta,  P^Og  HaSigOy  H^P^Oj^ 

Hexa-meta,  SigOe  H3P3O9* 

Hepta-meta,  II  PsOg 

A  few  examples  of  well  known  compounds^  formed  in  this  way, 
will  make  me  preceding  remarks  clear. 

Cupric  mono-meta-di-arsenite,  ^(Scheele'sgreen) 

Plumbic  tri-meta-di-arsenate,  j 
Ferric  tri-meta-di-sulphate, 
Potassic  penta-meta-di-chromate, 

Penta-meta-di-periodic  acid,  H^I^Og 
Di-hydro-plumbic  mono-meta-tri-car- 

bonate,                                              '  HgPb^CjOjj  (white  lead). 

Hepta-meta-tri  iodic  acid,  HIgOg 
Plumbic  tri-meta-tetra-sulphantimonite,  PbgSb^Sg  (Jamesonite). 

Sodic  penta-metatetra-borate,  NajB^O^  (borax). 

Potassic  ennea-meta-tetra-iodate,  K  2 14  O  j  ^ 

Ennea-meta-tetra  periodic  acid,  HjoI^Oj^ 
Plumbic  penta-meta-hexasulphanti- 

monite,  Pb^SbgSjg  (plagionite). 

Magnesic  ennea-meta-octo-borate,  Mg  3  B  g  O  j  ^  (boracite) . 

IV.  In  the  formulas  of  these  and  similar  substances  the  atoms 
of  the  negative  radical  are  united  to  each  other  by  oxygen,  as 
Frankland  has  already  shown  for^many  of  them.f  It  is  evi- 
dent, however,  that  these  atoms  may  unite  directly  together, 
in  which  case  two  units  of  attraction  in  each  pair  of  atoms 
will  be  occupied  in  uniting  them.  The  equivalence  of  the  group 
will  then  be  represented  by  the  law  of  saturationE=S— 2(n— 1), 
already  given.  Certain  artiads  have  a  particular  tendency  to 
combine  in  this  manner;  as  mercury  in  HgaOl^  and  copper  in 
CUjjHj;  and  particularly  the  iron  group  of  metals,  which  were 
long  supposed  to  be  triads  for  this  reason.     Two  atoms  of  a 

*  The  compounds  thus  indicated  are  not  distinct  acids,  hut  are  multiples  of  the 
simple  ortho  or  meta  forms.  See  Wurtz'  Chemical  Philosophy,  London,  1867, 158, 
note.  It  may  here  be  remarked  that  monobasic  phosphoric  acid  is  capable  of 
forming  a  series  of  polymeric  compounds  corresponding  to  the  multiples  given 
al3oye.  With  silver,  for  example,  AgaPaOg,  AgjPsOo  and  Ag^PcOie  have  been 
obtained.  They  are  called  di-,  tri-  and  hexa-meta-phosphates,  respectively.  In 
-tlie  table,  the  fG^t  appears  as  tetra-meta-di-phosphate,  and  the  second  as  hexa- 
meta-tri-phosphate. 

t  I^eotare  notes  for  chemical  students,  London,  1866. 
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tetrad  directly  united,  lose  two  bonds,  and  together  act  as  a 
hexad.  Fe^Ol^  or  Fe^Cl,  Mn^„  Co^'S,,  Ci^Cl.y  etc.,  are 
examples  of  binaries  so  formed.  With  hydrjl  the  compounds 
produced  are  quite  numerous,  and  many  of  them  occur  as  min- 
erals. Thus  ortho-ferric  base  H  eFe^O  ^  is  limonite,  and  oriho- 
aluminic  base  H^Al^'^Og  is  gibbsite.  From  these  are  derived 
the  meta-bases;  as  from  HjAr^O^,  comes  H^Al^O,  mono- 
meta-aluminic  base,  and  H^  Al^,  di-meta-aluminic  base,  di- 
aspore.  So  fromlimonite  KJPe^O^  may  be  obtained  H^Fe^Oj 
mono-meta-ferric  base  (xanthosid^rite)  and  H^Fe^O^  di-meta- 
ferric  base  (Gothite).  Manganite  H  Mn^O^  is  di*meta-man- 
ganic  base.  Permanganic  and  perchromic  acids,  H^Mn.O, 
and  H^Or^O,,  as  was  stated  on  page  389,  must  contain  iJieir 
radicals  as  heptads,  if  their  atoms  are  united  by  oxygen. 
Frankland,  however,  to  avoid  a  violation  of  the  fundamental 
law  of  saturation,  supposes  that  the  manganese  and  chromium 
atoms  are  directly  umted,  and  makes  an  oxygen  atom  intervene 
between  each  negative  atom  and  the  hydryl,  thus : — 


Permanganic  acid. 

Percbiomia  add. 

n 

n 

0=Mn— Mn=0 

O==0l---cU:O 

8  i 

n  n 

On  either  supposition,  their  constitution  is  anomalous. 

The  same  mrect  union  takes  place  with  the  carbon  group  of 
tetrads  forming  C^Cl,,  Sn^„  Ti^N^,  etc.  With  hyifrjrl, 
therefore,  such  a  series  of  compounds  as  the  following,  becomes 
possible. 

Carbon.  Saicon. 

Ortho-oxalic  acid,                      H^C^Oe  HeSi"^* 

•    Mono-meta-oxalic  acid,              H^C^O^  H^Si'^O^ 

Di-meta-oxalic  acid,                   H^C^O^  H^Si^O^ 

Dicarbonic  tri-oxyd,                      C^O,  Si^O, 

In  the  carbon  series,  the  di-meta  form  is  ordinary  oxalic  add, 
from  which  the  group  may  be  named.  The  ortho-oxalic  acid 
is  represented  in  plumbic  ortho-oxalate  Ph'^C^^O^  but  the 
mono-meta  acid  seems  to  be  unknown.  The  silicon  compounds 
do  not  appear  to  be  known  vdth  certainty,  although  sev^al  ob- 
servers have  reported  the  discovery  of  a  di-silicic  tri-oxyd  (ses- 
quioxyd  of  silicon)  with  some  of  the  hydrates  belonging  to  it 
The  view  which  has  now  been  given,  of  the  constitution  of 
acids  and  bases,  renders  very  simple  the  relation  of  these  bodies 
to  the  chlorhydrines,  so-called.     An  acid  being  converted  into 
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a  chlorliydriiie  by  excliaiigmg  its  liydryl  (HO)'  for  the  monad 
chlorine  (from  which  fact  the  word  chlorhydrine  comes)  it  is  evi- 
dent that  there  may  be  as  many  chlorhydrines  obtained  from  a 
given  ortho  or  meta  acid,  as  is  equal  to  the  number  of  atoms  of 
its  basic  hydrogen,  less  one,  the  final  product  being  the  chlorid 
of  the  radical.     Thus  with  ortho-silicic  acid,  there  may  be 

Hjdrle  dllMtob        Moiu>-eUorhTdrl]i«.      Dl-ehlorliTdrine.      Tri-oblorhTdrlne.     SlUoie  ohlorld. 

^  J  a  a  ~ 

HO-a-OH        HO— a— OH       HO-»-OH       HO-a-d 

^         i         i        i, 

Oompounds  corresponding  to  all  these  chlorhydrines,  have  been 
obtained  by  Friedel  and  Grafts.^  If  the  acid  be  a  meta-acid, 
the  radical  is  partially  saturated  by  oxygen,  and  the  final  re- 
sult is  a  so-called  ozychlorid  (the  chlor-aldehyd  of  Odling) ; 
the  true  aldehyd  being  a  similar  body,  containing  hydrogen  in 

1>lace  of  chlorine.  For  example,  di-meta-sulphuric  acid  may 
brm  in  this  way  the  following  bodies : 


ehtor%!Srin«. 

hjdxiai 

Hrdxo- 

^& 

nSS5&*~- 

0 

0 

0 

0 

0 

ao-s-oi 

ca-i- 01 

II 

H-l-H 

HO— S— H 

J 

« 

H 

h      . 

I 

HO-l-OI 

I 

A  comparison  of  these  formulas  with  those  of  hypophospho- 
rous  and  phosphorous  acids  on  page  392,  will  make  clear  the 
relation  of  these  acids  to  mono-meta-phosphoric  acid,  by  showing 
that  they  are  its  hvdro-hydrines,  the  last  of  the  series,  H3FO 
phosphoric  aldehyd,  not  being  yet  known. 

The  results  given  in  the  foregoing  pages  may  be  briefly  re- 
capitulated.   I  have  attempted  to  show : 

1.  That  all  the  bonds  of  any  simple  radical  may  be  saturated 
by  the  monad  hydryl. 

2.  That  the  compounds  thus  formed,  are  determined  by  the 
electro-chemical  character  of  the  radical ;  being  acids  when  it 
is  n^ative,  and  bases  when  it  is  positive. 

3.  That  acids  and  bases  so  formed,  being  evidently  normal, 
are  conveniently  desimated  by  the  prefix  oriho. 

4.  That  the  equivalence  of  negative  radicals  varies  through 
several  stages,  while  that  of  positive  rarely  changes.  And 
hence,  that  there  may  be  a  series  of  ortho  acids  from  a  given 
negative  radical,  but  only  a  single  base  from  a  positive  one. 

5.  That  by  the  removed  of  the  elements  of  water  from  a  nor- 
mal or  ortho  acid,  a  derived  acid  is  produced,  which  may  be 
indicated  by  the  prefix  meta. 

•  This  Jounial,  n,  zliii,  156,  March,  1867. 


Digitized  by 


Googte 


398         /.  D.  Dana  on  the  Feldspar  group  of  minerals. 

6.  That  when  there  are  several  such  derivatives,  the  Greek 
numeral  prefixes  di,  tri,  tetra,  etc.,  may  be  used  to  indicate 
the  number  of  molecules  of  water  removed  from  the  ortho  acid 
to  yield  the  meta-form. 

7.  That  intermediate  between  the  simple  ortho-*  and  meta- 
acids,  are  others  containing  more  than  a  single  atom  of  the 
negative  radical;  and  that  these  acids  may  l^  designated  by 
di,  tri,  tetra,  etc.,  (according  to  the  number  of  negative  atoms) 
prefixed  to  the  name  of  the  acid,  while  the  nunu)er  of  mole- 
cules of  water  removed  from  a  multiple  of  the  normcJ  acid  to 
form  them  is  indicated  by  the  same  numerals  prefixed  to  the 
meta. 

8.  That  while  the  negative  atoms  in  the  compounds  just 
mentioned  are  united  by  oxygen,  there  may  be  other  com- 
pounds whose  negative  or  positive  atoms  are  united  directly; 
thus  producing  a  fourth  class  of  acids  and  of  bases. 

By  classifying  thus  the  substances  known  as  acids  and  bases, 
— and  of  course  the  salts  derived  from  them — ^it  is  hoped  that 
their  relations  to  each  other  may  be  made  clearer.  And  by 
giving  them  systematic  names,  their  position  in  the  series  may 
be  fixed,  and  a  step  be  taken  toward  the  establishment  of  a 
rational  nomenclature. 

New  HaTon,  Oct.  10,  1867. 


Abt.  XLIII. — Grystallogenic  and  OrystaUoaraphic  Gontribu- 
tions;  by  James  D.  Dana.  On  the  Peldspar  group  of 
Minerals;  supplementary  to  Art.  XXIX,  pa^e  252  :  0» 
the  Chemical  Formulae  of  the  SUicateB, 

1 .   Chemical  foimulas  of  the  Feldspars^  and  of  some  other  Silicates. 

The  resemblance  or  affiliation  between  the  species  of  the 
Feldspar  group  is  of  the  most  intimate  kind.  There  is  not 
merely  isomorphism  (or  close  approximation  in  crystalline 
form),  which,  when  alone,  is  of  little  value  in  determining  re- 
lations, but  also,  apparently,  the  profoundest  isotypism.  For 
the  approximation  includes  near  identity  in  (a)  the  habitual 
forms  ;  (ft)  the  direction  and  facility  of  the  two  cleavages  ;  (c) 
the  hardness  ;  (d)  the  color,  and  tendency  to  opalescence  ;  (c) 
all  optical  characteristics ;  and  as  regards  chemical  composi- 
tion, they  agree  in  consisting  of  silica,  alumina,  and  an  alkali 
or  alkaline  earth,  to  the  exclusion  of  magnesium  and  iron  ;  and 
the  oxygen  ratio  between  the  protoxyds  and  sesquioxyds**  is  for 

*  The  expression  "oxjgen  ratio  between  the  protoxyds  and  sesquioxyds,"  ta 
equivalent,  under  the  new  system,  to  the  ratio  between  the  combining  powers  of 
the  protoxyd  or  dyad  and  sesquioxyd  or  pseudotriad  metals,"  the  8o-called  dyad 
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each  1 :  3.  The  group,  therefore,  is  one  in  nature,  and  chem- 
istry must  have  some  explanation  of  this  unity.  The  follow- 
ing observations  bear  on  the  question  of  its  origin. 

1.  The  oxy^n  ratios  for  the  protoxyds,  sesquioxyds,  and 
silica,  in  the  different  Feldspars,  are  as  follows : 

It  Si  Si  It  £i   Si 

Anorthite  1:3:4  Oligoclase        1:3:9 

Labradorite         1:3:6  Albite  1  : 3 :  12 

Andesine       )      ,  .  «  .  «  Orthoclase       1  : 3  :  12 
Hyalophane  f     i  •  »  •  » 

[The  ratio  1  :  3  for  the  basic  oxyda  is  expressed  in  the  for- 
mula B  +  Si,  or  (\k^  +;%i);  and,  for  the  basic  metaJsy  in  the  for- 
mula R+3i9Al,  or  (iR-i-J|9An  ;  or  if  the  perissads  are  dis- 
tinctly indicated,  in  the  formula  (B,  b,)+3(?A1,  or  (i(B,  R,)  + 

Besides  the  above-mentioned  ratios,  some  analyses  afford  1  : 
3  :  4^,  1: 3  : 5, 1 : 3 : 5.^,  and  other  ratios  between  1:3:4  and 
1:3:6;  and  so  also  intermediate  ratios  between  1:3:6  and 
1:3:8;  between  1:3:8  and  1:3:9;  and  between  1:3:9 
and  1  :  3  :  12.  But  these  cases,  (and  also  those  in  which  there 
is  some  variation  from  the  ratio  1  :  3,)  are  usually  regarded  as 
exceptional  to  the  above  as  the  true  normal  ratios  ;  and  they 
have  been  attributed  to  the  following  causes : 

(a)  Incorrect  analyses. 

{b)  Impurities :  and  often  mixtures  of  different  feldspars 
through  inter-crystallization,  some  remarkable  examples  of 
which  have  been  detected  by  microscopic  and  optical  examina- 
tions. 

(c)  Alteration;  caused  either  (1)  by  the  infiltration  of  ordin- 
ary waters  carbonated  or  not  — such  waters  filtered  through  pow- 
dered feldspar  bein^  known  to  become  alkaline  in  a  short  time, 
and  the  rocks  containing  feldspars  having  been  exposed  to  this 
action  through  long  ages  past ;  and  examples  being  numerous 
of  the  alteration  of  feldspars,  ending  in  their  kaolinization,  in 
which  both  alkalies  and  silica  are  lost;  or  (2)  through  the  same 
process  aided  by  mineral  in^edients  in  the  waters,  resulting  in 
the  introduction  of  magnesia,  oxyds  of  iron,  etc.,  and  in  other 
changes. 

As  regards  the  views  here  presented,  it  matters  not  whether 
these  intermediate  ratios  are  irregularities  produced  by  the 
above  methods,  or  are  normal  ratios. 

group  here  including  not  only  Ca,  If  g,  Fe,  etc.,  but  also  Kg,  Naa,  Lis,  etc.,  as  illus- 
trated in  the  classification  on  p.  204  of  the  former  paper.  I  use  beyond  the  ex- 
pressions of  the  old  system,  as  they  are  intelligible  to  in  chemical  readers,  wheth- 
er versed  in  the  new  system  or  not 
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2.  The  oxygen  ratio  in  Anorthite  is  that  of  a  Unisilicate, 
for  1  +  3  :  4  =  1  :  1 ;  and  the  formula  may  be,  on  the  old  and 

new  system : 

Old       (i&»+J*l)«Si3  New       8i|04|(iB,+Wia)« 

In  the  other  species^  the  oxygen  ratios  vary  from  that  of 
Anorthite,  through  an  increase  in  the  proportion  of  silica,  they 
being  as  follows : 

Silica  Bases        Slica 

3 


Labradorite  1      :      1^        Oli^oclase        1 

Andesme         l       i      •      2  Albite  1 

Hyalophane    (  *  Orthoclase        1 


3.  The  silica  of  a  TJnisilicate  is  enough  for  the  malring  of 
a  feldspar ;  that  is,  to  produce  a  species  having  that  assem- 
blage of  crystalline,- physical  and  other  qualities  which  charac- 
terize the  group.  The  type  is  therefore  essentially  UmsUicate. 
But  while  TJnisilicate,  it  admits  of  increase  in  the  propor- 
tion of  silica  to  produce  its  variety  of  species. 

4.  An  excess  of  silica  above  that  of  a  UnisiUcate  may  exist 
under  the  TJnisilicate  type  in  one  of  the  two  following  condi- 
tions, and  still  be  not  an  impurity. 

A.  It  may  be  basic  silica  ;  in  which  case  the  general  for- 
mula for  the  group  would  be — 

Old       (ft»,3tl,§i2)'gi»  New       Si|04|(R,a.),PAl,7Si), 

and  the  special  formulas  for  the  species  are: 

Labradorite  {}fi3+fXl+  jgi^^Si*        Si|0.|(i(R,  B.)+f^Al+i7S0, 

Andesine  (jft«4-i*l+jgiV§i»         Si|0<|(i(B,  Bft)+|pAl+JySi), 

Oligodase  (Aft»-fA*l+ASi^'Si»    Bi|0.|(A(R,B,)+/3)»Al+TV)SO. 

Albite  (iSa»+|3tl4-l5i^»Si«       SilO^KiNa^-f-j^Al-f-lySi), 

Orthoclase  (it«+i3tl+|Si'*)«Si»        ffi|04|(iK,+|i9Al+tySi)» 

R(or  RjEj )  in  Labradorite,  Andesine  and  Oligoclase  =  Ca^Na, 
with  occasionally  some  K;  in  Hyalophane,  which  has  the  form- 
ula of  Andesine,  =Ba  and  Na ;  Ba  replacing  the  Ca  of  other 
feldspars.     These  formulas  are  partially  presented  on  page  260. 

B.  It  may  be  accessory  silica ;  by  which  is  meant,  not  an 
ingredient  unessential  to  the  species,  but  a  true  component, 
accessory  to  the  fundamental  type  of  the  series.*  The  formu- 
las on  this  view  would  be  : — 

*  This  idea  of  the  feldspars  is  recognized  tj  the  author  in  the  last  edition  of  his 
Mineralogy  (1864)  in  which  he  heads  the  group  as  follows:  *' Tjrpe  ratio  for  the 
oxygen  of  bases  and  silica  1  :  1,  and  varying  (torn  this  by  the  addition  of  silica 
to  the  type" ;  and  gives  the  following  as  the  formulas: 

Anorthite  (ft  +  Sl)gii  OUgodase  (ft  -f  Sl)Si« 

Andesine  (ft  +  Sl)Si^  Albite  (ft  +  Si)Si« 

Labradorite  (ft  +  Sl)9i'  Orthoclase  (ft  +  2l}Si« 
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Anorthite  (ift*+fSl)*Si'  Sit04|(iB+i9Al), 

Labpadorite  (iE»+|2fcl)»Si»+|Si  SilO^KKR,  E.)+i0Al),+iSiO« 

HySlne  {  »&'+*»)•  Si«+35i  Sl|0.|(KR,  e,)+  tf Al)«+SiO« 

OUgoclase  (ift»4.i3tl)*gi»+3fSi      '    8i|04|(i(E,E,)+i/3Al),+liSiO» 

Orth^ase  I  (i&*+i3fcl)»S«+6Si  Si|0.|aB,+|^Al)a+2SiO« 

According  to  either  of  these  two  methods,  A  or  B,  any  other 
proportions  of  silica  exceeding  that  of  the  Unisilicate  may  be 
expressed  in  the  same  manner  as  the  above. 

The  last  of  the  formulas  under  A,  if  expanded,  becomes, — 

Old  (fe»)«  Si»  +  3Xl»gi*  +  4Si^gi» 

New  8i|04|(ii,).  +  3[Si|04|^AlJ  +  ^[SilO^lrSi,] 

in  which  the  last  member  consists  of  silica  alone;  and  thus  the 
formula  approaches  the  corresponding  one  under  B,  yet  with 
this  important  difference,  that  the  silica  in  this  member  is  in 
the  former  in  two  states,  a  basic  and  an  acid. 

5.  The  excess  of  silica  above  the  amount  required  for  the 
Unisilicate  increases  with  the  increase  of  the  alkalies^  or  the 
perissad  elements^  in  the  base. 

In  Anorthite,  true  unisilicate  feldspar,  the  base  consists  of 
lime  without  alkalies.  But  in  the  other  feldspars,  with  higher 
silica,  it  is  partly  soda  or  potash,  with  lime,  or  in  one  case 
(Hyalophane)  baryta ;  or  it  is  wholly  soda  or  potash.  The  ra- 
tios of  non-alkaline  to  alkaline  constituents  in  the  bases  in  these 
species  are,  for  the  average  results  of  analyses,  as  follows  : 


Non-aUc :  Alk. 

Non-alk. :  Alk. 

Labradorite          2   :  1 

OUgoclase 
Orthoclase 

1  :  2 

Hyalophane         1|:  1 
Andesme               1   :  1 

all  alkali. 

Albite 

all  alkali 

Thus  the  above  statement  is  fully  sustained  by  the  avera^  re- 
results  of  the  analyses.  Looking  to  special  analjnses,  it  will  be 
found  that  in  general  those  Labradorites  which  contain  less  than 
the  normal  proportion  of  silica  ^and  so  approach  Anorthite)  are 
those  which  contain  most  lime  in  proportion  to  the  alkali  ;  and 
those  which  give  the  oxygen  ratio  1:3:  6'5,  1 :  3  :  7  are  those 
which  contain  least  lime  relatively  to  the  amount  of  alkali ;  and 
so  for  the  ratios  between  1:3:8  and  1:3:9,  and  others  be- 
tween 1:3:9  and  1 :  3  :  12.  There  are  exceptions  to  this 
statement,  as  should  be  expected  when  we  consider  the  diver- 
sity of  causes  (^see  p.  309)  which  may  have  aided  in  producing 
these  intermediate  ratios.  But  the  cases  in  accordance  are  su£ 
ficient  to  sustain  it. 

It  would  seem,  therefore,  that  this  excess  of  silica  is  depen- 
dent in  part,  if  not  wholly,  on  the  alkaline  or  perissad  nature 
of  the  base. 


Digitized  by 


Google 


402  /.  D.  Dana  on  the  Feldspar  group  oj  mtnerats. 

There  is  a  prominent  exception  to  this  Tiew  in  the  specieB 
Leucite,  which,  although  isometric  in  crystallization,  is  re- 
garded as  of  the  Feldspar  group,  since  it  has  a  similar  general 
constitution,  with  the  Andesine  ratio  1:3:8.  For  although 
it  is  thus  related  to  Andesine,  the  protozyd  base  is  solely  albir 
line.  Yet,  as  it  stands  apart  in  its  isometric  crystallization,  it 
may  not  be  as  certainly  in  opposition  as  would  at  first  seem. 
It  ma^  belong  with  Sodalite  and  Haiiynite  to  an  independent 
series  in  the  group.  Sodalite  (with  Haiiynite)  has  the  anor- 
thite  ratio  1:3:4,  and  is  a  soda  species  ;  while  Leucite,  with 
1 :  3  :  8,  is  a  related  potash  snecies  ;  and  if  the  two  are  in  an 
independent  series,  it  would  appear  that  potash  is  more 
strongly  determinatiye  of  the  higher  ratio  of  silica  than  soda. 

6.  Facts  exist  among  other  suicates  that  throw  some  light 
on  this  subject. 

A.  The  Mica  group  has  the  following  for  the  oxygen  ratios 
between  the  bases  and  silica  : 

Bases  Silica  Bases  Silica 

1.  Astrophyllite        1:1  5.  Muscovite         ^    :  ^l 

2,  Phlogopite           1:1  6.  Lepidolite         1    :  1] 
8.  Biotite                   1:1  7.  Cryophyllite     1    :  2 
4.  Lepidomelane       1    :    1 

Now  the  ratios  of  the  non-alkaline  to  alkaline  constituents  of 
the  protoxyd  bases  in  these  species,  as  deduced  from  the  aven^ 
results  of  analyses,  are  as  foUows  : 

Non-alk. :  Alk.  Kon-alk.  :  Alk. 

1.  Astrophyllite      6:1        5.  Muscovite  1    :    2  to   6 

2.  Phlogopite  6:1         6.  Lepidolite  1   :    3  to  12 

8.  Biotite  8:1        7.  Cryophyllite     almost  solely  alk. 

4.  Lepidomelane    2-1  :     1 

The  non-alkaline  part  of  the  protoxyd  base  in  the  species 
is  mostly  magnesia  and  protoxyd  of  iron,  with  some  lime  ;  and 
the  alkaline,  mostly  potash,  except  in  Lepidolite  and  Cryophyl- 
lite, which  contain  also  lithia.  The  protoxyd  bases  are  most 
exclusively  alkaline  in  Cryophyllite. 

The  parallelism  with  the  Feldspar  group  is  striking ;  and 
there  may  be  the  same  reason,  therefore,  for  the  increase  of 
the  silica,  and  not  that  mentioned  on  page  259. 

B.  Again,  among  Unisilicates,  the  Meionite  section  of  the 
Scapolite  group  illustrates  the  same  principle.  The  species 
Meionite,  Mizzonite  and  Marialite  are  closely  alike  in  crystal- 
lographic  and  physical  qualities,  so  much  so  that  Mizzonite  has 
generally  been  made  a  variety  of  Meionite  ;  and  Marialite  if  it 
had  been  as  long  described  would  probably  have  shared  the 
same  fate.  (It  was  first  announced  by  vom  Bath  last  year  in 
the  Zeitschr.  d.  deutschen  geol.  Qes.,  xviii,  635). 
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The  oxygen  ratios,  and  the  ratios  of  the  non-alkaline  to  the 
alkaline  portion  of  tne  j^rotoxyd  bases,  are  as  follows  : 

&     fi     Si  It+fi      Si  Non-alk. :  Alk. 

Meionite  1:1:2  1:1  10    :     1 

Mizzonite  1  :  2  :  6J  1:1}  1     :     If 

Marialite  1:2:61:2  1     :    2| 

The  non-alkaline  protoxyd  is  lime ;  the  alkaline  is  soda  with 
some  potash.  The  excess  of  silica  in  Mizzonite  and  Marialite 
may  be  attributable  to  impurity  or  alteration  as  has  been  usual 
(and  to  some  extent  with  reason)  in  the  Scapolite  division  of 
the  Scapolite  group.  But  the  crystals  are  glassy  and  show  no 
evidence  of  change  or  mixture.  They  are  found  exclusively  in 
volcanic  or  alliea  igneous  rocks. 

C.  The  Scapolite  section  of  the  Scapolite  group  affords 
other  examples  under  the  principle.  The  different  compounds 
vary  in  oxygen  ratio,  according  to  the  analyses,  from  1:2: 
3*5  to  1 : 2  :  6,  and  from  1:3:4  to  1 :  3 : 6 ;  and  besides  these 
there  are  other  ratios  intermediate.  But  Scapolite  undergoes 
so  easy  alteration  through  the  action  of  carbonated  or  alk^ne 
waters  that  we  have  reason  for  doubts  9ver  many  of  the  results 
of  analyses.^  Yet,  in  spite  of  the  uncertainties  from  this 
source  the  principle  stated  comes  out  clearly  to  view.  In  fact 
it  has  alreaay  been  remarked  by  Bammelsberg  in  his  Mineral 
Chemie  ([p.. 716^  that  "the  Scapolites  which  are  poorest  in  sil- 
ica are  richest  m  lime  ;  and  as  the  lime  diminishes,  the  pro- 
portion of  soda  (or  potash)  increases." 

Looking  first  at  the  prominent  divisions,  we  find  the  follow- 
ing as  the  average  ratios  afforded  by  the  best  analy8es.t 

*  Scapolite  undergoes  easy  alteration  through  carbonated  waters,  which  make 
the  lime  a  carbonate;  through  solutions  of  a  potash  salt,  which  substitute  potash 
for  the  soda;  and  through  solutions  of  an  iron  salt,  which  introduce  oxjd  of  iron. 
Yom  Bath  describes  mica,  epidote,  agalmatolite,  and  other  pseudomorphs,  after 
scapolite.  In  changing  to  mica,  potash  and  iron  were  taken  up,  and  soda  lost;  to 
epidote,  oxyd  of  iron  (16  to  16  p.  c.)  was  taken  and  part  of  the  silica  lost;  to 
agalmatolite,  potash  (7  p.  a)  displaced  soda,  and  water  was  taken  in,  and  moreover, 
part  of  the  lime  became  carbonated.  Similar  altered  scapolites  have  been  descri- 
bed by  others.  It  is  rather  probable  that  the  trace  of  potash  found  in  many  scapo- 
lites is  always  a  result  of  change. 

Gouzeranite  has  been  placed  near  dipyre  in  the  table  on  p.  404.  But  it  contains 
6*5  p.  c.  of  potash,  and  is,  with  hardly  a  doubt,  an  altered  mineral 

Eichhom  has  shown  (Pogg.,  of.  126)  that,  by  subjecting  chabazite  to  the  action 
of  a  cold  solution  of  chlorid  of  sodium  or  carbonate  of  M>da,  6  to  8  p.  c  of  soda 
may  be  substituted  in  the  mineral  for  an  equivalent  of  lime ;  and  it  may  be  that 
scapolite  by  this  or  other  means  may  have  its  proportion  of  soda  increased. 

f  The  names  Wemerite  and  Scapolite  were  given  to  Norwegian  minerals  IVom 
Arendal)  by  d' Andrada  in  the  same  article,  Qn  Scherer*s  J.,  iv,  36, 38, 1800).  Scap- 
oliie  is  needed  as  a  name  for  the  whole  graup^  like  Feldspar,  Mica,  Chlorite,  for 
corresponding  gronps  of  species,  and  is  therefore  here  thus  employed.  Werner' 
He  is  applied  to  one  of  the  two  most  prominent  sections;  Skebergite  to  the  other, 
it  inducing  the  variety  so-called;  while  Hauy's  name  paranthine,  changed  to  pa* 
ranthiUy  is  adopted  for  the  first  of  the  sections.  The  composition  of  the  first  sec- 
tion was  long  ago  the  supposed  composition  (after  Langier's  analysis)  of  the  Aren- 
dal paranthine  or  scapolite. 
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ft    fi    Si 

Bases 

soicft 

Kon-alk. :  AJOl 

1.  Panmdiite 

2.  Wemerite 

3.  Ekebergite 

4.  Dipyre 

1  :  2  :  4i 
1:2:4 
1:3:4 
1:2:6 

1     : 
1     : 
1    : 
1    : 

1* 

1 

2 

2J  :  1 
4     :  1 
aUnon-alk. 
1    :  1 

As  a  AiUer  exposition  of  the  facta,  the  ratios  for  the  more 
satisfiu^tory  analyses,  from  which  the  above  mean  results  have 
been  deduced,  are  given  in  the  table  following.  The  number- 
ing of  the  umlyses  in  Bammelsberg's  work  is  added  for  the 
convenience  of  reference.* 


1,  Paigas  Storgsid,  Nordenskidld 

4,  Tunaberg,  <ri.  Walmat 

3,  a      "        «ricry*t,  Nord. 

a,  dPargas,  Enby,  erysL  Nord. 

7,  Pargas  (Brsbj?)  orysi.,  Wolff 

B 

8,  Flaigas,  Enby,  v.  Bath 

9,  Areiidal,ina«9^y.Bath.. 

11,        "       <Ty«t,7.  Bath 

16,  L.  Baikal,  GlaueolUe,  r.  Bath 

15,  Bolton,  jHiRJb,  Wartz 

13,  "  ThomBon 

14,  I>roth0mB,|)ifiik,Berg.. 

22,  Bolton^  pink,  Wolff , 

17,  Mal8Jd,NttefiuiM., V.Bath 

18,  flnland,  gnh,,  Wolff 


26,  Mailed,  pink,  etc.,  Wolff.... 

24,  Pargaa,  EkebergiU,  Hartw 

23,  Hesaelkiilla,  mass.,  Wolff... 
28,  Hesselkulla,  Henn. 

27,  Arendal,  Wolff- 

Aratdal,  Damonr 

26,  Malqd,  fffAtto,  ▼.  Bath 

35,  Gouverneur,  erysi,,  y.  Bath 
D. 

Couzera/niU,  Dnfr^noy 

Dipyre,  D^esse 

Dipyre,  Damonr 

Dipyre,  Pisani 

Prehniioid,  Blomstrand . 


ft 

fi     6i 

Sfllea 

MmM]k.:Alk 

:  2-6 :  3  6 

:  100 

AJlnon-alk. 

:   3  :4-2 

:  105 

u          u 

:   3  :  4-3 

:  106 

u          u 

:  31 ;  4-4 

:  107 

U               CI 

:  2-9 :  4-5 

:  116 

17  :  1 

1 :  2-5  :  4*2 

1  :  1-20 

615 :  1 

:  1-7  :  3-4 

:  1*24 

2-65 

:  1-8  :  3-6 

:  1-27 

5-45 

:  21 :   4 

•  1-28 

3-90 

:  1-8 :  3-7 

•  1-30 

2-60 

20 :  40 

1-33 

5-70 

20  :  40 

1-33 

403 

2-2  :  4-3 

1-35 

3-84 

1-7  :  40 

138 

6-36 

1-9:   4 

1-38 

3-98 

1:21:  4-4 

1  :  1-42 

1-89  :  1 

2  :  4-3 

1-43 

3-06:  1 

2-2  :  4-5 

1-44 

2-46:  1 

2-6  :  61 

1-46 

3    :    1 

2-1 :  4-5 

1  . 

1-47 

206  :  1 

21 :  4-7 

1-50 

2-36  :  1 

21 :  4-6 

1-60 

2-28  :  1 

2  :   5 

1-65 

1-24:1 

1:2-3:  6-8 

1  :  1-74 

1-32  :  1 

2-0 :  6-8 

1-71 

102: 

1 

2-2  :  60 

1-92 

1-26: 

1 

2-3 :  6-5 

2 

0-96. 

1 

2:6-7 

1-89 

0-80: 

1 

The  four  groups  A,  B,  0,  D,  correspond  to  those  above 
named  ParanthUcy  Wemerite^  Ekebergite^  and  Dipyre.  Analy- 
sis No.  9,  of  an  Arendal  Scapolite  divei^  rather  widely  from 
the  mean  of  the  group  ;  but  the  specimen  was  probably  an  ab- 
normal one  in  some  way,  as  the  results  are  qmte  unl^e  those 
obtained  from  Arendal  specimens  by  Wolff  and  Damour  (No. 

*  The  analyses  omitted  are  those  which  an  dottbtftil  because  containing  carbo- 
nate of  lime;  those  (as  No.  30  by  Brewer,  38  by  r.  Rath,  etc)  which  were  pub- 
lished as  analyses  of  aUered  scapolites;  those  of  little  hardness,  thereby  eyinctng 
alteration;  the  analyses  of  glaucolite  by  Bergemann  and  Givartovski,  the  miner^ 
for  whieh  v.  Bath  has  shown  is  of  uncertain  nature,  and  not  true  glanoolite. 
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27  and  the  one  next  following).  With  this  exception,  and  that 
of  Wurtz's  (No.  15)  which  is  not  sustained  in  its  exceptional 
character  b^  Wolff's,  (No.  22)  of  the  same  mineral,  nor  by  a  new 
determination  by  B.  S.  Bnrton,  the  concordances  with  the  prin- 
ciple stated  are  close,  considering  the  uncertainties  of  analyses, 
and  the  uncertain  purity  or  condition  of  specimens. 

D.  Among  the  jBisilicates,  occurs  the  species  Spodumene. 
It  is  so  closely  like  pyroxene  ^  angles,  and  also  in  habit  of 
crystals  and  physical  characteristics,  that  it  is  rightly  placed 
in  the  pyroxene  group.  It  has  the  oxygen  ratio  for  the  prot* 
oxyds,  sesquioxyds,  and  silica  1 : 4 :  10  ;  whence  5  :  10=1 : 2 
for  the  bases  and  silica,  as  in  other  Bisilicates.  Its  protoxyd 
bases  are  mainly  alkaline,  the  proportion  of  alkaline  to  non- 
alkaline  averaging  12  : 1  in  the  best  analyses — ^those  of  Bam- 
melsberg  and  Ha^en  (the  extremes  being  4 : 1  and  20 : 1), 
and  those  of  Smiui  &  Brush  (which  give  11  :  1  and  13  :  1). 
There  is  some  iron  present  which  is  here  made  protoxyd  as 
done  by  Bammelsberg.  Descloizeaux  has  shown  that  Fetalite^ 
is  also  like  pyroxene,  in  crystallization,  and  in  this  and  other 
characters,  approaches  Bpodumene.  It  contains,  like  it,  silica, 
^umina,  lithia,  and  soda ;  but  the  oxygen  ratio  is  1 :  4  :  20,  the 
silica  being  doubled,  as  remarked  by  Descloizeaux.  There  is 
this  other  difference  that  the  protoxyd  bases  are  exclusively 
alkaline  ;  no  iron  is  present  either  as  protoxyd  or  sesquioxya. 
This  increase  of  the  silica  by  a  simple  ratio  is  evidently  par-  ^ 
allel  with  the  same  in  the  Feldspar  and  Mica  groups.  And* 
since  both  Spodumene  and  Petalite  occur  in  granitic  rocks,  or 
those  of  extreme  metamorphism,  and  therefore  of  like  heat  in 
origin,  and  as  the  Spodumene  is  often  imbedded  in  free 
quartz,  showing  that  there  was  no  lack  of  silica  at  its  forma- 
tion, it  would  appear  that  the  small  difference  of  constitution 
as  to  the  bases,  above  pointed  out,  determines  the  proportion  . 
of  silica.  It  is  quite  possible  that  iron  ma^  have  the  same  in- 
fluence as  the  non-alkaline  metak  even  if  it  replace  alumina.^ 

From  the  above  examples  it  seems  to  follow,  first,  that  under 

*  Another  probable  example  under  the  principle  ia  that  of  Leticophane^  and  the 
Chrysolite  group.  Chrysolite  has  a  yertical  prism  of  94°  3',  with  a  macrodome 
of  '76°  54'.  Leucophane,  also  orthorhombic,  has  the  corresponding  angles  91°  to 
93<>,  and  72°  50';  there  is,  hence,  apprpximate  isomorphism.  In  both,  moreover, 
tiie  bases  are  all  protoxyds ;  and  as  respects  habit  and  physical  characters,  they 
may  well  be  related  species.  Kow  Chrysolite  is  a  normal  Unisilicate,  the  oxygen 
ratio,  for  bases  and  silica  being  1 :  1,  and  it  contains  no  alkalies.  While  Leuco- 
phane  has  a  ku'ge  excess  of  silica,  the  oxygen  ratio  being  1 :  If  instead  of  1 :  1, 
and,  correspondingly^  it  coniaina  10  to  lip.  c.  of  soda. 

Again,  MelipTume  (melinophane)  appears  to  bear  the  same  relation  in  form  and 
constitution  to  phenacite,  as  Leucophane  to  Chrysolite.  [The  name  melinophane 
is  wrong  and  bad,  the  Greek  signifying  either  {uA-  or  miUet-like^  instead  of  fumey' 
Wee  as  its  author  intended.    It  should  be  mditophane  or  meliphane.] 
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both  the  TTnisilicate  and  Bisilicate  type,  there  is  some  princi- 
ple on  which  the  proportion  of  silica  may  increase  without 
changing  the  type ;  secondly,  that  this  increase  accompanies 
increase  in  the  proportion  of  the  alkalies,  (or  the  perissad  me- 
tals) and  is  probably  more  promoted  by  £  than  If^s;  thirdly 
that  this  excess  of  silica  occurs  without  a  change  of  the  type 
of  the  species  from  that  of  the  TTnisilicate  or  Bisilicate ;  and 
that  the  surplus  silica  is  either  accessory  silica,  or  part  of  it 
basic* 

2.  laomoTphiem  of  the  laofnetric  and  OUnohedral  FddspatB, 

Although  Leucite  belongs  apparently  to  a  different  series  in 
the  Feldspar  group  from  the  clinohedral  (monoclinic  and  tri- 
clinic)  species,  and  its  trapezohedral  form  has  seemingly  707 
little  resemblance  to  the  oblique  prisms  of  the  other  Feld- 
spars, the  monoclinic  crystals  of  orthoclase  and  the  triclinio  of 
anorthite  etc.,  are  in  fact  nothing  but  distorted,  or  rather, 
dinohedrized  dodecahedrons y  variously  modified  by  cubic,  oc- 
tahedral, trapezohedral  and  other  planes. 

In  Orthoclase  this  clinohedrism  consists  (a)  in  giving  the 
dodecahedron  an  obliquity  in  one  direc- 
tion of  about  8  degrees,  one  of  its  octahe- 
dral axes,  thus  incnned  in  a  vertical  plane 
parallel  to  a  pair  of  dodecahedral  planes, 
becoming  the  vertical  axis;  and  (6)  slightly 
shortening  this  axis ;  and  for  the  triclinic 
forms,  it  is  nearly  the  same,  excepting  that 
the  obliquity  extends  to  the  vertical  plane 
referred  to,  and  consequently  to  the  planes 
about  it. 

The  annexed  figure  represents  a  common 
form  of  Orthoclase,  copied  from  Naumann's  — >  -^ 

crystallography.    The  lettering  corresponds  to  the  following  in 
Naumann,  and  Brooke  and  Miller: 
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The  prismatic  angle  of  the  crystals  is  118°  48'  or  near  120°; 
and  the  same  angle  in  Albite  is  120°  47' ;  in  Oligoclase  120° 
42' ;  in  Labradonte  121°  37' ;  in  Anorthite  120°  30'. 

*  J^roto.— In  these  articles,  this  Tolume,  p.  93,  14  L  flr.  foot,  for  \  read  };  10  L 
and  13  L  ft*,  foot,  for  d  read  e,  and  for  e  read  <5.  Page  253,  for  BO*  read  R'O'; 
for  6B|0  read  SBJO ;  for  B|,  R^,  Bi,  read  B|,  Bt,  B^ ;  for  d  read  e,  and  for  t 
read  (5.    Page  255,  9  L  fr.  foot,  p.  258,  8  L  fr.  top,  p.  259,  2  L  fr.  top,  for  <f  read  e. 
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In  order  to  appreciate  the  follcwing  comparisons,  the  reader 
should  have  before  him  a  dodecahedral  crystal,  (of  garnet,  for 
example,)  or  a  model  of  the  form,  placed  with  a  trihedral  angle 
at  top.  and  with  one  &ce  of  the  trihedral  p^amid  sloping  to 
the  len ;  in  which  position  it  is  a  6-sided  pnsm  with  tnhedral 
summits,  with  its  planes  parallel  to  those  of  the  figure. 

The  prismatic  angle  of  the  feldspars,  as  in  many  other  min- 
erals, is  very  closely  the  angle  of  the  dodecahedron  (120"^) ;  and 
the  four  planes  /  enclosing  it  correspond  therefore  to  four  of 
the  vertical  fetces  of  this  dodecahedron  ;  while  the  two  planes  i4 
which  mi^e  angles  with  /  of  120"^  26',  are  the  other  two. 

The  basal  plane  0  is  another  dodecahedric  plane  ;  for  0 :  J 
t=122''  16' ;  and  0  :  i-i=90°,  the  exact  dodecahedral  angle.  This 
makes  eight  out  of  the  twelve. 

The  four  planes  1,  are  also  dodecahedric.  This  might  be 
inferred  from  their  position  as  referred  to  a  model  dodecahe- 
dron. It  is  also  apparent  in  the  angles  which  the  planes  make 
with  one  another  and  with  the  planes  just  shown  to  be  dodeca- 
hedric, namely  0,  /,  and  i-i ;  for  1 :  1=126°  14',  0  :  1  =  124° 
42',  i-i :  1=116°  53',  the  mean  of  which  is  nearly  120°.  The 
divergence  from  120°  is  due  to  the  8°  of  obliquity  which  the 
dodecahedral  form  has  in  orthoclase.  Thus  aU  the  twelve  faces 
of  the  dodecahedron  exist  on  the  crystal  of  orthoclase  in  the 
figure  here  presented.    They  are  lettered  D. 

Moreover  the  cleavage  in  orthoclase  according  to  this  result 
is  dodecahedric,  it  being  parallel  to  0  and  i-i,  which  planes  are 
at  right  angles  both  in  orthoclase  and  the  dodecahedron. 

The  plane  i-3*  replaces  an  edge  between  /(D)  and  t-i  (D); 
making  the  angle  =i-i:i-y=150°35'.  The  planes  t-^  are 
therefore  those  of  the  trapezohedron  2-2,  which  truncate 
the  edges  of  the  dodecahedron,  and  make  with  the  dode- 
cahedrsS  planes  the  angle  150° ;  they  are  therefore  lettered  T. 
The  plane  1-i  truncates  the  edge  between  1  and  1,  other  planes 
D  (dodecahedric),  and  therefore  this  also  is  a  trapezohedric 
plane,  and  is  lettered  T  ;  it  makes  with  each  plane  1  the  angle 
153°  7'  (which  is  near  150°) ;  and  with  0  (D),  over  the  plane 
|-t(0),  the  angle  129°  41',  the  corresponding  isometric  angle 
being  125°  16'.  The  crystal  therefore  contains  six  faces  of  3ie 
trapezohedron  2-2. 

Again  2-^  are  faces  of  the  cube  (or  hexahedron),  and  are 
therefore  lettered  B  ;  the  angle  0  {B)  :  2-^=135°  3'  while  the 
corresponding  isometric  angle  is  135°  Referred  to  the  model 
dodecahedron,  it  truncates  the  tetrahedral  solid  angles.  Again 
2-i  has  the  position  of  a  plane  truncating  another  tetrahedral 
solid  angle  of  the  dodecanedron,  and  is  also  a  face  of  a  cube, 
and  is  lettered  B*  The  angle  7(D) :  2-i= 134°  19'  or  very  nearly 
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ISS''  the  angle  between  a  face  of  a  cube  and  a  plane  tnmca- 
ting  its  edges. 

The  plane  |-i,  at  the  top  of  the  figure^  the  only  remaining 
one,  is  a  £skce  of  the  octaJiedrony — a  ^ane  which  on  the  dode- 
cahedron truncates  its  trihedral  solid  angles, — and  it  is'there- 
fore  lettered  O.  The  angle  /(D):  |-i = 145°  47',  while  the  an- 
^e  between  a  dodecahedral  and  octahedral  plane,  is  144''  44'. 
The  angle  2-i(B) :  |^*=124''M',  while  the  angle  between  a 
cubic  and  octahedral  plane  is  125"^  16'.  That  the  plane  is  oc- 
tahedric  is  further  apparent  from  the  parallel  intersections  of 
|-t,  2-1,  t-y,  and  of  0,  |-i,  2-t ;  for  (1)  a  cubic  &ce  xni^es  par- 
allel intersections  between  an  octahedral  on  one  side  (the  tra- 
pezohedral  on  that  side  being  absent)  and  a  trapezohedral  on 
the  other ;  and  (2)  an  octahedral  face  makes  parallel  intersec- 
tions with  a  cubic  on  one  side  and  a  dodecahecual  on  the  other. 

The  form  of  orthoclase  is  therefore  strictly  a  clinohedrized 
dodecahedron.  The  faces  present  in  the  crystal  here  consider- 
ed, are 

The  dodecahedric,  /,  J,  i-J,  0, 1, 1,  with  their  opposites,  or 
the  whole  twelve. 

The  trapexohedricy  1-t,  i-3\  i-3\  with  their  opposites,  or  six 
in  all. 

The  octahedricy  f-t,  with  its  opposite,  or  two. 

The  cubicy  ^2, 2-i,  2-i,  with  their  opposites,  or  the  whole  six. 
The  angles  of  this  oblique  or  clinohedrized  cube  are  2-i :  2-i 
over  0  -90°  6',  2-i :  2-t=96°  48'. 

The  true  or  normal  apex  of  the  orthoclase  dodecahedron  is 
that  part  of  the  crystal  occupied  by  the  octahediic  plane 
f-i ;  and  the  true  obliquity  of  the  crystal  (or  angle  C,)  instead 
of  being  63°  53'  and  116°  7'  (or  the  angle  0  :  t-i)  would  be  the 
angle  |-i :  t-t,  which  equals  81°  54'  and  98°  06'.  Hence  8°  6'  is 
the  extent  to  which  the  octahedron  has  been  clinohedrized  in 
its  conversion  into  the  form  of  orthoclase. 

For  the  triclinic  feldspars,  the  onljr  peculiarity  is  that  already 
mentioned, — ^the  fact  of  lateral  obhquity  of  the  principle  sec- 
tion, so  that  the  two  cleavage  planes  0,  t-l  (dodecanedric  planes 
on  opposite  sides  of  a  tetrahedral  solid  angle)  make  with  one 
another  an  angle  of  93°15'  to  94°  15'  instead  of  90°.  The 
form  of  the  crystals  are  so  similar  to  those  of  orthoclase,  with 
this  exception,  that  special  explanations  are  unnecessary. 

G.  Kose,  in  a  recent  article  on  Albite  (Pogg.,  cxxv,  p.  457), 
observes  (p.  .466),  that  it  is  a  remarkable  fact  that  the  planes 
2-1  situated  either  side  of  0,  between  it  and  t-T,  (planes 
e  and  n  of  Kose,)  make  with  one  another  in  albite  very  nearly  a 
right  angle,  90°  35'  according  to  Neumann,  and  90°  4'  accord- 
ing to  DesCloizeaux's  measurements.    It  is  not  so  surprising 
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when  it  is  nnderBtood  that  the  two  planes  2-t  in  albite  are  cubic 
faces. 

In  addition  to  the  above  dodecahediic  characteristics  of  the 
crystals  of  the  Feldspar  group,  it  may  be  added  that  the  twins 
are  twinned  parallel  either  to  dodecahedric  or  cubic  faces.  The 
most  common  in  orthoclase  are  those  parallel  to  i-J,  dodecahe- 
dric ;  others  are  twinned  parallel  to  0,  also  dodecahedric  ;  oth- 
ers parallel  to  2-i,  or  a  cubic  face.  And  there  are  no  other  di- 
rections of  twinning  amon^  the  triclinic  feldspars. 

In  another  number  of  this  Journal  I  propose  to  consider  fur- 
ther the  isometric  relations  of  the  various  systems  of  crystalli- 
zation, a  subject  partly  elucidated  in  the  last  edition  of  my 
Mineralogy  (1854,  vol  i,  pp.  196-204),  and  also  in  this  Jour- 
nal for  the  same  year,  vols,  xvii,  and  xviii. 


Art.  XLV. — On  certain  points  in  the  theory  of  Atomicities ;  by 
WoLCOTT  GiBBS,  M.D.,  Kumford^Professor  in 'Harvard  Uni- 
versity. I 

In  the  application  of  tbe  theory  of  atomicities  to  the  expla- 
nation of  the  formation  and  structure  of  compound  bodies  two 
distinct  views  are  held  bv  chemists.  While  Kekul^  and  his 
followers  maintain  that  the  primary  or  essential  atomicity  of 
each  element  is  invariable,  Wurtz,  Frankland  and  others  ad- 
mit that  an  element  may  have  more  than  one  degree  of  satura- 
ting power,  Wurtz  in  particular  assigning  no  specific  maximum 
or  limit  in  any  case.  The  chemists  of  both  these  schools  distin- 
guish between  atomic  and  molecular  combinations,  differing  only 
as  to  what  combinations  are  to  be  regarded  as  molecular.  Thus 
according  to  Kekul€  pentachlorid  of  phosphorus  is  a  molecular 
compound,  P""Cl3+Clj,  while  upon  the  other  view  it  is  atomic 
and  nas  the  formula  P^Cl,.  All  chemists  appear  to  admit  that 
water  of  crystallization  is  in  molecular  and  not  in  atomic  com- 
bination. 

To  this  view  it  may  be  reasonably  objected  that  it  creates  two 
distinct  species  of  chemical  afSinity,  for  if  phosphorus  in  the 
terchlorid  is  saturated  and  its  three  units  of  affinity  satisfied, 
a  new  force  must  be  called  in  to  bind  the  two  additional  atoms 
of  chlorine  which  are  to  form  the  pentachlorid,  and  if  chlorid 
of  sodium  be  a  saturated  atomic  combination,  by  what  force 
does  it  unite  with  two  atoms  of  water  to  form  ]SaCl-f  2H,0? 
The  line  which  this  theory  draws  between  molecular  and  atomic 
combinations  is,  moreover,  a  purely  arbitrary  one,  as  is  clearly 
seen  in  the  case  of  the  chlorias  of  phosphorus  cited  above.  In 
An.  JotTB.  Soi.— SBCom)  Sbbi]S8,V0Zm  XLTV,  No.  182.— Not.,  1S67. 
46 
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the  present  paper  I  shall  endeavor  to  show  that  the  assatnptioH 
of  a  particalar  class  of  molecular  compounds  is  unnecessary,  and 
that  all  compounds  may  be  regarded  as  essentially  atomic  I 
adopt  the  following  postulates  no  one  of  which  is  new. 

1.  The  elements  may  be  divided  into  two  classes;  those  whose 
primary  or  inherent  atomicities  are  represented  by  odd,  and 
those  whose  atomicities  are  represented  oy  even  numbers. 

2.  The  atomicities  are  variable  and  no  maximum  or  limit 
can  be  assigned  in  any  case.  Any  element  of  the  first  class  may 
therefore  be  1,  S,  5,  7,  &c.,  atomic^  and  any  element  of  the 
second  class  2,  4,  6,  8,  &c.,  atomic. 

3.  In  the  combinations  of  an  element  with  itself  or  with 
another  element  a  certain  number  of  units  of  atomicity  disap- 
pear. The  atomicity  of  the  resulting  compound  will  be  termed 
secondary. 

For  the  sake  of  convenience  I  shall  give  the  name  of  deter- 
minant  to  the  dominant  element  in  any  compound,  the  other 
elements  being  termed  sub-determinants  or  subjectSy  while  the  com- 

(H 
pound  itself  is  termed  the  resultant.    Thus«in  ammonia,  N  <  H, 

nitrogen  is  the  determinant,  and  hydrogen  the  subject,  while 

(€u 
in  nitrid  of  copper,  N,  \  €u,  copper  is  the  sub-determinant.  In 

(€u 
borid  of  nitrogen,  B'"N"*,  either  element  may  be  taken  as  the  de- 
terminant. According  to  this  view  ammonia  may  be  regarded 
as  the  product  of  a  single  action,  that,  namely,  of  nitrogen  upon 
hydrogen,  while  in  nitrid  of  copper  there  are  two  actions,  the 
duplication  of  the  atom  of  nitrogen  being  due  to  the  diatomic 
character  of  the  copper. 

If  now  we  consider  first  the  case  of  water,  OH,,  it  is  easy  to 
see  that  if  oxygen  be  regarded  as  tetratomic  or  at  least  as  hav-  j 

ing  an  even  atomicity  higher  than  2,  water  will  itself  be  weakly  1 

diatomic,  whatever  may  be  the  number  of  atoms  of  this  body  in  | 

a  given  compound.     For  in  O'^^H,  it  is  clear  that  only  two  units  | 

of  aflSnity  are  saturated.  Morever,  in  any  number  of  atoms  of 
water  two  units  will  vanish  for  every  atom  with  the  exception 
of  the  first  and  last,  in  each  of  which  one  unit  only  will  disap- 
pear.   Graphically  this  may  be  represented  as  follows: 

-o-o-o-o-o-o- 

From  this  it  appears  that  the  atoraicitv  of  the  water  of  crys- 
tallization in  a  salt  may  always  be  considered  as  2,  whatever  be 
the  number  of  atoms.  In  like  manner  it  is  easily  seen  that  am- 
monia, N^Hj,  is  diatomic,  and  that  any  number  of  associated 
atoms  of  ammonia  will  still,  as  a  whole,  represent  only  a  single 
diatomic  atom.  j 
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With  these  preliminaries  I  shall  consider  in  order  a  few  cases 
of  what  is  termed  molecular  union. 

Since  sodium  may  be  regarded  as  feebly  triatomic  it  follows 
that  in  chlorid  of  sodium,  Na'"01,  there  are  still  two  units  of 
affinity  unsaturated,  the  intensity  of  the  affinity  being  very  small. 
Hence  the  salt,  Na™Cl+(20H,)",  in  which  the  sodium  may  be 
regarded  as  saturated,  exists  only  at  low  temperatures.  In  sodic 
sulphate  we  may  for  convenience  take  sulphur  as  the  determin- 

ant,  in  which  case  the  salt  will  have  the  formula,  S^  ]  />?  0\ 

considered  as  anhydrous.    But  the  crystallized  salt  contains  ten 

atoms  of  water  and  may  be  written  S^  •<  (NaO)',  to  exhibit  the 

((en,)".. 

manner  in  which  the  water  of  crystallization  completes  the  sat- 
uration of  the  hexatomic  sulphur. 

Trisodic  ortho-phosphate  contains  twelve  atoms  of  water, 
and  if  we  take  phosphorus  as  the  determinant  may  be  written 

P^K(Nae), 

....      V  .      ^(^^)"- 

phosphorus  being  heptatomio. 

These  formulas  will  suffice  to  exhibit  the  application  of  the 
theory  to  cases  in  which  water  of  crystallization  is  present.  To 
avoid  complication  in  expression  it  would  perhaps  be  more  con- 
venient to  indicate  the  subordinate  atomicity  by  Eoman  nume- 
rals placed  beneath  the  symbol  of  the  determinant  and  to  con- 
nect the  water  of  crystallization  in  the  usual  manner  by  the 
sign  +.    Thus  sodic  sulphate  may  be  written 

which  exhibits  at  once  both  degrees  of  atomicity. 

The  views  above  explained  enable  us  to  formulate  as  atomic 
compounds  the  very  numerous  class  of  so-called  double  haloid 
salts  usually  regarded  as  molecular.  Thus  acid  fluorid  of  potas- 
sium, KF-fHF,  becomes 

^""^^jorK(H-F,) 

which  may  be  compared  directly  with  hydrate  of  potash 

1^  ^  I  or  K(H'«e). 

The  so-called  double  fluorids  of  tin,  zirconium  and  silicon  may 
readily  be  reduced  to  the  following  types  in  which  in  each  case 
the  tetratomic  element  is  taken  as  the  determinant 

SnF,+2KF  Sajf^p^^^ 
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SnF«+3KF+HP,  Snj'^'j, 


ZrF^+SCnF,                  '/^^J  3(€uFJ" 

SnF«+4NH4F               Sii-{  4(NH4F,) 

SnFH-BaF                      S^J^a^'F^" 

2ZrF«-|-2KF+NiF,'            |5{  (KF,)",(NiF4)" 

ZrF4+2NiFa            Zr^  2(NiFJ" 

2ZrF,+6NaF;|j:;|  (NaF,),(F),     ZrF,+4KP 

Zr|(KF,). 

ZrF^+SKF        Zr|(^»)»               SiF4+2KF 

8uj(ff.)» 

ZrF«+KF          Zr    ^  »^ 

The  compounds  of  the  flaorids  of  tantalam,  niobium,  arsenic 
and  antimony  with  other  fluorids  may  be  reduced  to  the  follow- 
ing tjjpes,  taking  the  pentatomic  element  as  the  determinant,  and 
as  berore  omitting  water  of  crystallization  for  the  sake  of  sim- 
plicity.* 

TaF.+2KF         Tajf^p^^^    Nbe,F.+2KF       ^\^^^^ 

NbFj+2KF       Nbj^y     Nbe«F,+aKF      Nb|,^j 

NbeF.+SKF+HF        Nb5(He) 

/(KF,), 

"Nb'U  ( 
3Nb0F,4-6KF         "Nb'".^    e,(KF,)sF4 

"Nb'a  ( 

"Nb'Of 
3NbeF,+4KF  "Nb*"^  e,(KF,)4F, 

"Nb*"  I 

NbeF.+ZnF-  Nb^F 

|(ZnF,)" 

SbF.,KF.  Sb|^^p^),    SbF.,2KF,    Sbj^^p.j^ 

*  It  must  be  remarked  that  in  the  oomparatiye  formulas  given  above  the  sym- 
bols of  the  elements  in  the  expressions  on  the  left  hand  usually,  when  not  bamd, 
signify  the  old  equivalent,  while  in  those  on  the  right  they  signi^  atoms.  The 
want  of  type  for  all  the  barred  letters  is  the  oocasion  of  this  oonrasion  wfakh  I 
hope  will  be  excused. 
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gTaF,),  Ab,0F„4KF,  ^^J^  j  (KF,),eF, 

Finally  the  two  remarkable  salts  discovered  by  Briegleb  and 
which  are  represented  empirically  by  the  formulas 

PO^Na,+NaF+12aq  and  A8e,Na,+NaF+12aq 
may  at  once  be  reduced  to  the  normal  pentatomic  type  as  follows : 

It  is  to  be  remarked  that  in  two  of  the  above  formulas,  nio- 
bium, and  in  one  arsenic,  is  represented  as  heptatomic.  In  these 
cases  each*atom  of  niobium,  or  of  arsenic,  loses  two  units  of  affin- 
ity in  combining  with  an  associate  atom  of  the  same  elements. 
The  notation  employed  in  this  and  similar  cases  is  that  of 
Frankland. 

From  the  double  fluorids  so-called,  I  pass  to  the  consideration 
of  the  double  chlorids,  which,  as  is  well  known,  are  very  nu- 
merous. 

A  glance  at  the  following  formulas  will  shaw  the  application 
of  the  principles  which  I  have  laid  down  to  this  class  of  com- 
pounds. 


HgCla+MnCla 

Hgn^  (Mn^KJlJ" 

2HgCl,+BaCla 

:;g|;:jBa''aj"(ci), 

SHgCla+CaClj 
aKCl+HgClj 

"Hg" 

"Hg" 

"Hg«». 

"Hg«T 

"Hg" 

(€aCl4)"Cl, 
Hg"(KCl,), 

KCl+HgCli 

Hg«(KCl,)Cl 

KCl+2HgCla 

"Hg«M(KCl5) 

MgCl,+8HgCl, 

"Hg"](MgClJ'Cl, 
"Hg'» 

PtCl^+2KCl 

^{^cy. 

PtCl^+BaCla 

^* } (bIci  J" 

Ptl4+2H1 

^{(fa.). 

IraCl,+4KCl 

^|(KC1,)4C1, 
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IriCl,+6KCl  7p^  I  (KCla), 

AuCl,+KCl  ^"'i^KCl,) 

2AuCl.+Baa,  "A^MSiciJ" 

l(KF,) 

W0a€nF4 +NH4F         W  j  jNH^ .  Fj) 

The  principle  of  variable  atomicity  enables  as  also  to  formu- 
late a  great  variety  of  other  compounds  which  have  hitherto 
been  considered  as  molecular.  As  the  application  is  sufficiently 
evident  after  what  has  been  said,  I  shall  content  myself  with  a 
few  examples  only. 

All  combinations  of  metallic  chlorids,  &a,  with  ammonia  may 
be  formulated  atomistically  if  it  be  admitted  that  n  atoms  of  am- 
monia are  as  a  whole  ramply  diatomic.    Thus  we  have 

TiCl,+4NH,  Ti^jJJ^H.)" 

Chlor.  of  Roseocobalt,  €oaCle+10NH,     ".'^  |  C1,(10NH,)" 
Chlor.ofLnteocobalt,  €o301,+12NH,    !!|^rt|  Cle(12NH,)" 
{Xanth^b't,  €o.eCl.+N,e.+10NH.  ;:g:{e.Cl.(N.e.lONH.)" 
l^S^cobalt.  €oa(Se,).+10NH,      1%^^  \  (Se,)".(10NH.)" 
{LiKcSbalt,    €oa(9e,),+12NH.    lig:  |  (SO J".(12NH,)" 

ixi^lb%«<>^»^*)«+N«^»+i«NH,;;g:{f^;<l^*j;^^ 

Gros'base,  PtClaN^H.je        Pt'»-{  Cla(4NH,)"e" 

Reiset'8  base  No.  1,  PtN^H^e  Pt«»^  (4NH,)"e" 

«    No.  2,  PtNjH.e  R"-!  (2NH,)"e" 
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Raewflky'sbaseNo.  1,  PtaCl-jOaHjie^jNg       i]^^{ciae^(8NHJ" 
«    No.  2,  PtaCl^e^H^OaNe     r|J^{ci^ee(8NH,)" 

If  it  be  objected  to  the  assumption  that  potassiam,  sodium,  &c., 
are  triatomic  in  certain  combinations,  that  these  elements  have 
not  yet  been  observed  to  form  compounds  with  chlorine  and 

(01 
other  aaaally  moaatomio  elements  of  the  form  K  <  CI,  I  reply  first 

(CI 
that  thallium,  which  unquestionably  belongs  to  the  alkaline 
group,  is  distinctly  triatomic  in  TICI3.  and  secondly  that  if  chlo- 
rine itself  be  sometimes  triatomic,  the  compound  KGl  may  be 
represented  as  K"'01"'  as  well  as  KHDl',  each  element  being  satu- 
rated upon  either  view.  With  respect  to  the  elements  belonging 
to  the  nitrogen  group  I  will  simply  call  attention  to  the  fact  that 
nitrogen  is  heptatomic  in  the  nyperiodids  of  certain  complex 
ammoniums  and  enneatomic  in  others.    Thus  we  have 

N|(fH,).,      and      ^\<f^'\ 

80  that  nitrogen  furnishes  the  most  complete  series  of  atomici- 
ties, being  1,  8,  5,  7  and  9-atomic. 

It  is  easily  seen  that  there  is  a  marked  difference  between 
the  elements  both  of  odd  and  of  even  atomicities  as  regards  the 
maximum  intensity  of  combining  power.  Thus  potassium,  sodi- 
um, hydrogen,  chlorine  and  some  other  elements  have  their  maxi- 
mum of  affinity  with  an  atomicity  of  unity,  the  affinity  being 
very  much  less  for  an  atomicity  of  three  and  insensible  for 
higher  atomicities.  Nitrogen,  phosphorus,  boron  and  seve- 
ral others  have  an  insensible  affinity  tor  an  atomicity  of  unity  ; 
the  intensity  of  their  affinity  becomes  a  maximum  when  they 
are  triatomic,  diminishes  materially  when  they  become  penta- 
tomic,  and  becomes  nearly  insensible  when  they  are  nepta- 
tomic.  Finally,  tantalum  and  niobium  have  their  maximum 
intensity  of  combining  power  with  an  atomicity  of  five.  Pre- 
cisely analogous  differences  occur  with  the  elements  of  even 
atomicity.  VVe  are  not  yet  in  a  position  to  determine  whether 
the  combination  of  two  or  more  atoms  of  water,  of  ammonia, 
or  in  general  of  any  compound,  is  accompanied  by  a  gain  or 
loss  of  combining  power.  In  other  words  we  do  not  know 
whether  (nOH,)",  for  example,  has  more  or  less  potential  chem- 
ical energy  than  (OH,)".  But  we  have,  as  I  think,  a  right  to  in- 
fer that  the  number  of  atoms  of  water  of  crystallization  in  a 
salt  is  determined  by  the  residual  unsaturated  units  of  affinity 
in  the  determinants  of  the  salt  itself,  and  will  always  be,  for 
given  circumstances,  such  as  will  saturate  those  determinants  most 
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iiearl J.    That  H  is  ooooeiTmble  thai  aft  obc 

maj  crjrftallize  with  two,  and  aft  another  with' four 

water,  ibe  whole  qnanti^  of  water  hein^  in  each  caae  ifatnmifr, 

bat  exerting  different  imeomtieB  of  aflbiitjr.    The  aame  pdnci- 

pie  will  appl  J  to  ammonia  and  other  compoimda. 


SCIENTIFIC   INTELLIGENCE. 

I.  CHSIOSTBT  AND  FHTSIGS. 

1.  On  a  new  ela$9  of  hamolo^ueM  ofcyanhydric  add. — IVk>£  Jl 
W.  HoFMAior  has  commmiicated  to  the  Academy  of  Sciences  a  Terr 
interesting  and  important  memoir  on  a  class  of  cyanidB  isomeric 
with  the  so-called  nitriles  hnt  possessing  yery  different  properties^ 
Cyanbjrdric  acid,  as  is  well  known,  under  the  influence  of  water 
takes  np  the  elements  of  that  body  and  forms  ammonia  and  formic 
acid,  the  reaction  being  represented  by  the  equation 

€MH+2Hae=€H,e+NH,. 
Under  the  same  circumstances  the  cyanids  of  the  alcoholnradicals 
may  yield  one  or  the  other  of  two  different  reactiona.    Thus  in  the 
case  of  cyanid  of  methyl  we  might  haye 

1.  €N€H,4-2H.e=€,H-e,+NH, 

or 

2.  €N€H3+2H.e=€H,e-+NH.€H, 

OfMiidorBMairL         W«t«r.      Fonrieaei£  ^IMIiylndM. 

Examples  of  the  first  mode  of  reaction  haye  long  been  known, 
but  bodies  exhibiting  the  second  mode  of  reaction  haye  not  hith- 
erto been  obsenred.  When  chloroform  and  ammonia  are  heated 
togetfier  under  pressure  chlorhydric  and  cyanhydric  acids  are 
formed  the  reaction  being  expressed  by  the  equation 

€HC1,+NH,=3HC1+€NH. 
Dr.  Hofmann  showed  that  this  reaction  takes  place  easily  at  a 
boiling  heat  when  caustic  potash  is  added  to  the  alcoholic  solu- 
tion of  ammonia  and  chloroform.  On  repeating  this  experiment 
with  aniline  instead  of  ammonia,  Dr.  Ho^ann  found  that  an  oily 
liauid  is  found  which  passes  oyer,  on  distilling  the  mixture,  mixed 
with  aniline.  The  aniline  is  remoyed  by  oxalic  acid  and  the  oil 
dried  by  caustic  potash  and  distilled.  It  is  a  liquid  which  is  green 
by  transmitted  and  blue  by  reflected  light.  Its  formula  is  6^  H  ^N, 
and  it  is  therefore  isomeric  with  benzonitrile.  The  formation  of 
this  body  is  represented  by  the  equation 

€eH,N+€HCl,=€,H.N-f3HCl. 
Dr.  Hofmann  calls  this  substance  cyanid  of  phenyl ;  its  physical 
properties  are  entirely  different  from  those  of  oenzonitrile;  it  unites 
directly  with  metallic  cyanids,  eyen  with  cyanid  of  silyer,*and  by 
taking  up  water  forms  aniline  and  formic  acid — 

€;H^  .  N+2Hae=€eH,HaN+€Haea, 
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It  is  remarkable  that  while  the  nitrids  are  easily  deoomposed  by 
boiling  alkaline  solutions  oyanid  of  phenyl  is  scarcely  aUered  by 
these  but  is  hydrated  by  the  action  of  dilute  acids. 

When  benzonitrile  is  converted  into  benzoic  acid  benzamid  is 
formed  as  an  intermediate  product 


When  cyanid  of  phenyl  forms  aniline  and  formic  acid  phenyl- 
formamid  is  formed  as  an  intermediate  product 

€,H^N+Hae=€7H,]sre 

Phcnyl-fcHBumld. 

But  in  this  case  another  intermediate  product  is  formed  which  is 
methenyl-diphenyl-diamine,  formerly  discovered  by  Hofmann. 
Ethylamine,  amylamine  and  toluidine  yield  new  cyanids  by  a 
similar  reaction.  The  difference  between  the  nitriles  and  the  new 
cyanids  may  be  explained  by  referring  them  to  different  types. 
Thus  in  the  case  of  the  two  cyanids  of  methyl  we  have 

inn's  iaocTanid.  Aottoiiiitrflft. 

To  explain  the  relations  of  these  substances  to  water  we  have  the 
equations 

iMMjrMild.  Mtttiylttnlns.  loniieadd. 

le«tonitrfl«.  Aattio  Mid. 

In  the  same  manner  we  easily  explain  the  difference  between  the 
cyanetholine  of  Cloez  and  ordinary  cyanic  ether,  and  recognize 
in  general  the  existence  of  two  parallel  series  of  oyanogen  com- 
pounds. In  two  later  communications.  Dr.  Hofmann  has  given 
further  details  of  his  very  interesting  investigation.  When  an 
alcoholic  solution  of  ethylamine  and  chloroform  is  gradually  poured 
into  a  retort  containing  caustic  potash  a  violent  reaction  ensues, 
and  among  the  products  of  the  distillation  cyanid  of  ethyl  is 
formed  as  a  liquid  possessing  an  intolerably  penetrating  odor. 
The  author  has  not  yet  carefully  studied  this  Dody  but  gives  a 
more  detailed  account  of  the  cyanid  of  amyl.  This  last  as  ob« 
tained  by  a  similar  reaction  is  a  colorless  liquid  smelling  of  amyl 
and  of  cyanhydric  acid.  Its  vapor  impresses  the  tongue  with  an 
insupportable  bitterness  and  causes,  like  cyanhydric  acid,  a  sense 
of  suffocation  in  the  throat.  It  boils  at  137**  C,  which  is  8*  lower 
than  its  isomer  capronitrile.  The  cyanid  of  amyl  is  but  slightly 
attacked  by  alkalies  but  acids  tranuorm  it  into  formic  acid  and 
amylamine.  Transient  intermediate  products  are  formed  in  this 
reaction. 

Anhydrous  phosphoric  acid,  as  is  well  known,  readily  converts 
the  salts  of  ammomum*with  the  fatty  acids  into  the  corresponding 
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nitrilefl.  It  was  therefore  natural  to  suppose  that  the  cyanids  might 
be  formed  by  a  similar  reaction,  so  tnat,  for  example,  formate 
of  amylamine  would  yield  cyanid  of  amyL  Dr.  Honnann  found 
however  that  the  action  of  phosphoric  acid  was  in  these  cases 
more  profound  and  did  not  yield  the  results  expected.  On  the 
other  nand  the  author  calls  attention  to  the  fact  that  in  the  prep- 
aration of  the  nitriles  by  the  action  of  sulphomethylate,  <&c.,  of 
potassium  upon  cyanid  of  potassium,  the  raw  nitrile  obtained  pos- 
sesses a  most  offensive  odor,  while  the  nitriles  obtained  by  the  ac- 
tion of  phosphoric  acid  upon  salts  of  ammonia  have  a  very  agree- 
able aromatic  smelL  On  repeating  the  older  experiments  of  E. 
Meyer  upon  the  action  of  organic  iodids  upon  cyanid  of  silver, 
Dr.  Homiann  found  that  in  this  also  the  cyamds  are  formed  in  con- 
siderable quantities.  The  reaction  succeeds  best  with  the  iodid 
of  amyl,  but  much  amylene  and  oyanhydric  acid  are  formed  at  the 
same  time.  The  author  hopes  to  obtam  the  dicyanid  of  ethylene, 
€/4H4N„  isomeric  with  Simpson's  cyanid,  by  the  action  of  chlo- 
roform upon  ethylene-diamin,  or  by  treating  cyanid  of  silver  with 
iodid  of  ethylene.  He  considers  it  as  probable  that  there  exists 
a  corresponding  isomeric  series  of  sulpho-cyanids. — Comptes  Hen- 
dftM,  I,  Ixv,  335,  389,  448.  w.  6. 

2.  On  the  same  subject, — ^Dr.  Hofinann's  communications  on 
subject  of  the  isomeric  cyanids  have  called  out  a  reclamation  of 
priority  on  the  part  of  M.  Gautier,  whose  results  agree  with  those  of 
Dr.  Hofinann  as  regards  the  action  of  the  organic  iodids  upon  cy- 
anid of  silver. —  Comptes  JRefidus^  Ixv,  468.  w.  g. 

8.  On  certain  hydrocarbons  contained  in  coal-tar. — ^Bebthslot 
has  discovered  in  coal-tar  various  hydrocarbons  which  had  not 
hitherto  "been  observed  in  that  liquid  as  well  as  several  wholly  new 
substances  of  great  interest.  Of  the  former  class  the  author  men- 
tions styrolene,  C  j^H,,  first  in  order,  as  one  of  the  bodies  obtained 
by  the  transformation  of  acetylene.  The  existence  of  cymene, 
C^Hi4,  in  coal-tar  has  been  observed  by  several  chemists,  the  liquid 
boiling  at  166®  C,  proving  to  be  cumolene,  C^^11^2^  Cymene 
boils  at  about  180®  U.,  and  exhibits  the  ordinary  reactions  of  the 
benzol  series.  When  heated  to  280®  C,  with  80  parts  of  a  satu- 
rated solution  of  iodhydric  acid,  cymene  yields  hydruret  of  decy- 
lene,  C^oH^^)  ^hich  boils  between  165®  and  160®  G.  The  author 
has  also  found  in  coal-tar  two  hydrurets  of  naphtaline,  C^^Hjo, 
and  C^oH,;^;  a  hydruret  of  acenaphtene,  Cj4H,2>  which  is  a 
liquid  boiling  at  260®,  and  a  hvdruret  of  anthracene  which  is  also 
liquid  and  boils  at  285®  C.  Fluorene  is  the  name  given  by  the 
author  to  a  new  hydro-carbon  which  separates  in  the  distillation 
of  the  heavy  oils.  It  is  a  white  crystalline  substance  which  ex- 
hibits a  magnificent  violet  fluorescence  and  possesses  a  sweetish 
and  irritating  odor.  It  fuses  at  113®  and  melts  at  305®,  and  is  very 
soluble  in  boiling  alcohol.  The  solution  of  this  body  in  sulphuric 
acid  is  colorless,  but  the  least  trace  of  nitrous  acid  colors  it  green, 
and  more  nitrous  acid  gives  a  violet  color.  Fluorene  gives  a  red 
crystalline  compound  with  picric  acid. —  Comptes  Itmdus^  Ixv, 
465.  w.  G. 
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n.  lONEBALOOT  AND  aEOLOGT. 

1.  JVbte  on  the  genua  PcLkeacU  Haime,  \^Q(^  z=i{8phenopoterium 
M.  &  W.,  1866) ;  by  F.  B.  Msbk. — ^At  the  time  the  name  Sph£nopo^ 
teritun  was  proposed  for  this  genus  by  Meek  and  Worthen,  the  yoI* 
ume  of  the  Histoire  Nature^  des  CoraUiaireSy  in  which  the  lar 
mented  Haime  had  a  short  time  previonsly  described  it  under  the 
name,  FiakecunSy  had  not  reached  mis  country ;  nor  was  it  until  yery 
recently  received  at  any  of  the  libraries  at  W  ashington,  where  we 
were  then  investigating  the  Illinois  fossils.  Owing  to  the  fact  that 
for  a  long  time  previous  to  the  publication  of  the  Illinois  Report, 
our  investigations  were  pursued  m  the  west,  where  we  were  to  a  great 
extent  cut  off  from  foreign  periodical  scientific  publications,  we 
were  also  not  aware  of  the  fact,  until  after  the  printing  of  the 
UUnois  Report,  that  von  Seebach  had  called  attention  in  Zeitsehr. 
der  DeuUch,  geol.  GeseelUeh,^  xviii,  to  the  identity  of  FqUbocU 
and  ^AdnojeTOtertt^m:— otherwise  we  would  have  cheerfully  adopted 
the  name  PalcBctciSj  which  has  priority  of  date,  and  must  take 
precedence** 

In  first  publishing  a  notice  of  this  genus  in  1860,  we  regarded  it 
as  a  Coral,  as  Haime  had  also  done.  Milne  Edwards,  however,  in 
publishing  Haime's  name  and  description,  expressed  some  doubts. 
It  appears,  whether  it  is  a  coral,  but  left  it  provisionally  where 
Haune  had  nlaced  it,  in  the  "  Zocmiharia  perforata^  or  perforated 
section  of  Corals. 

Being  in  considerable  doubt  in  relation  to  the  affinities  of  thia 
genus  at  the  time  we  were  preparing  the  descriptions  for  the  Illinois 
Report,  and  not  being  where  we  could  have  access  tq  all  the  works 
on  analogous  fossils,  we  sent  specimens  of  our  species,  P.  ohtysa^  to 
Pro£  Yerrill,  who  has  made  an  especial  study  of  the  corals,  with 
the  request  that  he  should  give  us  some  suggestions  in  regard  to 
the  relations  of  the  genus.  After  as  careM  an  examination  as 
oould  be  made  without  preparing  sections  for  the  microscope,  Pro£ 
Yernll  informed  us  that  he  was  inclined  to  regard  it  as  a  Sponge, 
and  not  a  Coral,  which  view  was  ad<^ted  by  us,  on  his  authority^ 
in  the  Illinois  Report. 

Feeling  a  desire  to  settle  more  definitely,  if  possible,  the  question 
in  relation  to  the  affinities  of  this  group,  I  recently  preparcKl  a  sec* 
tion,  as  thin  as  the  condition  of  the  fossil  would  permit,  of  P.  obtuea^ 
and  sent  it  to  Prof  VerriU,  who  writes  as  follows : — 

''  The  section  of  PdUBOcie  obtuaa  sent  to  me  is  not  sufficiently 
thin  and  transparent  to  be  used  with  the  higher  powers,  but  I  have 
made  a  somewnat  careful  examination  of  its  structure  as  shown 
under  powers  below  a  <|uarter  inch.  The  internal  structure,  like 
the  external  character,  is  entirely  unlike  anj  known  coral,  livii^ 
or  fossil,  but  agrees  very  well  with  several  forms  of  fossil  sponges. 
The  section  has  been  made  vertically  across  the  shorter  diameter, 
through  two  of  the  cups.    There  is  a  central,  imperfectly  bounded 

*  Yon  Seebach  is  in  error,  however,  in  Baying  our  description  was  published 
in  1861,  as  it  was  issued  in  1860,  but  after  Haime's,  if  I  am  not  mistaken. 
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area  beneath  the  cnpe,  which  is  traversed  by  nnmerouB  irreenlar, 
crooked,  Bometimes  branching  canals,  which  also  pass  in  all  di- 
rections through  the  surrounding  tissue,  but  in  less  numbers ;  out- 
side of  the  central  area  there  are  seen  radiating  darker  and  lighter 
lines,  which  appear  like  minute  canals.  They  are  often  branched 
and  quite  irregular.  When  highly  magnified  the  whole  mass  seems 
composed  of  a  fine  spongy  tissue,  which  varies  in  density  between 
the  minute  canals,  thus  giving  rise  to  the  darker  and  lignter  lines. 
There  is  no  appearance  of  vesicles,  or  anything  like  septa  ^or  plates, 
either  vertical  or  horizontal,  or  walls  of  any  kmd  around' the  cells. 
The  only  resemblance  to  corals  seems  to  be  in  the  external  form, 
and  radiating  strin  of  the  cells,  which,  however,  are  not  true  septa, 
and  are  quite  irregular  like  the  strin  in  the  cups  of  many  fossil  and 
living  sponges." 

It  may  not  be  out  of  place  in  this  connection,  to  state  that  I 
have  scarcely  any  doubts,  after  examining  a  good  series  of  speci- 
mens, that  tne  two  BpecieSy  JPcUcBOcie  umbonata  and  P.  cymbia^  pro- 
posed by  von  Seebach,  are  mere  varieties  of  P.  obtuaa  M.  A  W., 
which  varies  greatly  in  the  characters  upon  which  he  has  proposed 
to  separate  these  two  forms. 

m.    BOTANY  AND  ZOOLOGT. 

1.  Monoffraphia  SaUeum^  auctore  N.  J.  Andbrsson. — ^Part  L  of 
this  Monograpn  of  Willows,  which  was  communicated  to  the  Royal 
Swedish  Academy  of  Sciences  at  Stockholm,  in  October,  1868,  is 
now  published,  in  voL  6,  of  its  Transactions,  and  separately  issued, 
in  4to,.pp.  180,  with  9  plates,  crowded  with  figures  of  the  details 
of  about  one  hundred  species.  We  have  here  about  three-fourths 
of  the  svstematic  part,  in  advance  of  the  elaboration  in  DeCan- 
doUe's  I'rodromus,  which  is,  by  this  time,  also  printed  o£  The 
second  part  will  contain  the  rest  of  the  species,  the  generalic^  Jsc 

The  system  of  arrangement  is  simple;  the  primary  groups,  or 
tribes,  are  only  three,  and  founded  on  the  stamens,  lliey are:  the 
I^leiandrcey  with  8  to  many  stamens,  divided  into  the  TropicoB  and 
the  TemperatCBy  and  these,  each  into  three  or  four  ultimate  sectionB ; 
DiandrcBj  with  two  distinct  stamens,  much  the  largest  group,  di- 
vided into  the  MtGroetylm^  of  four  sections,  the  Podoety&y  oi  ten, 
and  the  MacroetyUB^  of  four;  and  finally  the  SynandrcBj  with  two 
sections.  These  names  indicate  cleany  the  characters  of  the 
g^roups.  The  present  part  ends  with  the  Podostyloe^  and  with  spe- 
cies 105.  As  respects  the  European  Willows,  Dr.  Andersson  agrees 
with  Wimmer,  (whose  elegant  treatise  was  recently  noticed  in  this 
Journal,)  and  accordinglv  regards  many  admitted  species  as  of  hy- 
brid origin ;  but  he  unfortunately  permits  several,  recognized  as 
hybrids,  to  retain  the  rank  of  species.  Under  the  principal  ^jT^ 
a  series  of  what  may  be  termed  sub-species,  are  coorainated.  Wnen 
the  concluding  part  of  this  most  important  and  faithful  monograph 
comes  to  han^  we  may  hope  to  prepare  a  ftdl  abstract  of  the  work, 
as  far  as  relates  to  ^orth  American  species,  east  of  the  Rocky 
Mountains.    Perhaps  it  is  not  too  late  to  suggest  to  the  author  a 
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revocation  of  the.  name  of  the  92d  speoies,  8.  Ifbv<B^ngliece^  un- 
der which  the  author  has  combined  two  subnspecies  and  several 
varieties,  no  one  of  which  is  recorded  as  inhabitmg  our  New  Eng- 
land States,  or  any  district  nearer  than  Saskatchawan  and  the 
Rocky  Mountains.  ▲.  g. 

2.  FUmx,  BraaUienaie  of  Mabhus. — ^The  42d  and  4dd  fascicles  of 
this  ffreat  work,  were  issued  in  April  last.  One  includes  the  JRo^a- ' 
eecBy  by  Dr.  J.  D.  Hooker,  with  22  plates,  done  in  Germany.  Of  the 
Mo9acecB^  truly  indigenous  to  Brazil,  a  little  over  100  in  number,  95 
([under  7  genera)  are  of  the  suborder  ChryaobalanoB.  The  other 
fasciculus  is  devoted  to  the  Combret^icecey  by  Dr.  Eichler,  about 
65  species,  under  9  genera,  two  of  them  established  by  Dr.  Eichler, 
in  his  revision  of  the  order,  and  illustrated  by  15  plates.      a.  g. 

d.  LoiadelaNorMnckOmrey  redigies  et  commenties  par  M.  Alph. 
DBGAin>OLLS.  Paris:  Masson,  1867,  pp.  60, 8vo. — ^This  important 
pamphlet  was  printed,  in  August  last,  upon  the  request  of  a  Com- 
mittee of  the  Botanical  Society  of  France,  raised  for  organizing  an 
International  Botanical  Congress,  which,  accordingly,  if  as  held  in 
Paris  at  the  close  of  the  summer.  The  propositions,  systematically 
drawn  up  and  ably  expounded  by  M.  DeCandolle,  have  since  been 
approvea  by  this  Congress,  with  some  slight  modifications,  and  re- 
commended l)y  it  for  general  adoption.  Thev  seem  to  us  to  be,  in 
almost  all  respects,  judicious  and  timely.  TJpon  receiving  the  re- 
port of  the  proceedings  of  this  Congress,  we  may  call  attention  to 
this  revised  code,  or  present  to  our  readers  a  full  abstract  of  it. 

A.  G. 

4.  Those  features  of  the  botany  of  Japan  and  adjacent  regions, 
which  are  of  the  highest  interest  to  us,  have  recently  been  consid- 
ered by  Miquel  in  a  pamphlet,  entitled — 

Sur  lea  AffiniUs  de  la  Fh>ra  du  Japan  avec  ceUes  de  PAsie  et 
de  PAmerique  du  Nord^  (extr.  des  Archives  N^erlandaises,  ii, 
1867.) — ^The  first  special  notice  of  the  now  familiarly  known  rela- 
tionship of  Japan  with  Eastern  United  States  botany,  was  probably 
given  in  this  Journal,  many  )rears  ago,  in  a  review  of  the  earlier 
parts  of  Siebold  and  Zuccarini's  Flora  Japonica.  Of  the  article  in 
the  Memoirs  of  the  American  Academy,  voL  6,  in  which  the  sub- 
ject is  treated  in  detail,  Prof  Miquel  is  hardly  correct  in  stating, 
that  it  was  written  under  the  influence  of  the  Darwinian  hypothe- 
sis. Mr.  Darwin's  famous  volume,  if  published,  had  not  reached 
this  country  when  this  paper  was  read,  although  its  leading  idea 
was  known  here.  All  tnat  is  allowed  in  the  memoir  is,  the  proba- 
bility ^that  what  are  termed  closely  related  species  may,  in  many 
cases,  be  lineal  descendants  firom  a  pristine  stock,  just  as  domesti- 
cated races  are  ;'* — ^a  proposition  which,  perhaps,  very  few  natural- 
ists would  now  contest. 

It  is  by  some  oversight  that  Prof.  Miquel  credits  only  a  single 
Sydranqea  to  North  America,  restricts  MalvaaPrum  to  Eastern 
North  America,  while  it  is  wanting  east  of  the  Mississippi,  and 
abounds  west  of  the  Rocky  Mountains,  and  deprives  the  eastern  side 
of  Pfosartes.    So  far  as  we  know,  it  is  a  mistake  to  credit  Symplo- 
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carpus  (Lysiohiton  being  separated)  to  the  weBtern,  as  irell  as  the 
eastern  side ;  and  Cymopterus^  in  the  same  table  (p.  16),  must  be 
replaced  bjr  PheUopterua  or  Glehnia^  whichever  may  secnre  the 
right  of  priority.  It  is  very  interesting  to  note  that  there  is,  in 
Japan,  a  true  SymplocarpuSy  if  not  8,  foetidus  itself;  and  even 
more  so,  that  Croomia  jpaucijhray  sole  representative  of  the  gronp 
in  our  Anthem  Atlantic  States,  has  been  identified  in  Japan.  The 
^neral  theoretical  views  in  explanation  of  these  facts  of  distribu- 
tion, as  ^ven  in  the  matter  referred  to,  are  repeated,  and  more  or 
less  reinforced,  at  the  close  of  Prof.  MiquePs  mteresting  brochure. 

A.    6. 

5.  TaM  Treee  in  Australicb. — ^It  would  appear  that  the  fiunons 
'^  mammoth  trees^'  of  California  are  not  only  rivalled,  but  surpassed 
in  height,  in  Victoria  Colony,  Australia.  The  principal  facts  which 
warrant  this  conclusion,  are  collected  by  Dr.  Fermnand  MuUer, 
Director  of  the  State  Grarden  at  Melbourne,  in  his  interesting 
pamphlet,  recently  issued,  upon  ^^  Australian  Vegetation,  considered 
especially,  in  its  bearings  upon  the  occupation  of  the  Territory,  and 
with  a  view  of  xmfolding  its  resources,'^ — from  which  the  subjoined 
extracts  are  derived : — 

^  The  marvellous  height  of  some  of  the  Australian,  and  especially 
Victorian  trees,  has  Income  the  subject  of  closer  investigation, 
since  of  late,  particularly  through  t^^  miners*  tracks,  easier  access 
has  been  afforaed  to  the  oack-guUies  of  our  mountain-system.  Some 
astounding  data^  supported  by  dctuai  measurements,  are  now  on 
record.  The  highest  tree  previously  known  was  a  KarrirEucor 
lyptua  (JSucalyptus  colossea)^  measured  by  Mr.  Pemberton  Wal- 
cott,  in  one  of  the  delightful  glens  of  the  Warren  river  of  West- 
em  Australia,  where  it  rises  to  approximately  400  feet  high.  Into 
the  hollow  trunk  of  this  Karri,  three  riders,  with  additional  pack- 
horse,  could  enter  and  turn  in  it  without  dismounting.  On  the  de- 
sire of  the  writer  of  these  pages,  Mr.  D.  Boyle  measured  a  fallen 
tree  of  JEhicalyptua  amygdoUina^  in  the  deep  recesses  of  Dande- 
nong,  and  obtained  for  it  the  len^h  of  420  feet,  with  proportions 
of  width,  indicated  in  a  design  of  a  monumental  structure  placed 
in  the  exhibition ;  while  Mr.  G.  Klein  took  the  measurement  of  a 
eucalyptus  on  the  Black  Spur,  ten  miles  distant  from  Healsville, 
480  feet  high!  Mr.  E.  B.  Hayne  obtained,  at  Dandenong,  as 
measurements  of  height  of  a  tree  of  JEuccUypius  amygdcdina: 
Length  of  stem  from  the  base  to  the  first  branch,  295  feet ;  diame- 
ter of  the  stem  at  the  first  branch,  4  feet ;  length  of  stem  firom  first 
branch  to  where  its  top  portion  was  broken  off,  90  feet ;  diameter 
of  the  stem  where  broken  off,  3  feet ;  total  length  of  stem  up  to 
place  of  fracture,  866  feet ;  girth  of  stem  three  feet  from  the  sur- 
face, 41  feet.  A  still  thicker  tree  measured,  three  feet  from  the 
base,  63  feet  in  circumference.  Mr.  George  W.  Robinson  ascer- 
tained, in  the  back-ranges  of  Berwick,  the  circumference  of  a  tree 
of  Eucalyptus  amygdcdina  to  be  81  feet  at  a  distance  of  four  feet 
from  the  ground,  and  supposes  this  eucalypt,  towards  the  sources 
of  the  Yarra  and  Latrobe  rivers,  to  attain  a  height  of  half  a  thou- 
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sand  feet.  The  same  gentleman  found  Fhgtts  Ounninghami  to 
gain  a  height  of  200  feet,  and  a  ciremnference  of  28  feet. 

^  It  is  not  at  all  likely  that,  in  these  isolated  inquiries,  chance  has 
led  to  the  really  highest  trees,  which  tiie  most  secluded  and  the 
least  accessible  spots  may  still  conceal  It  seems^  however,  almost 
beyond  dispute,  that  the  trees  of  Australia  riral  m  length,  though 
evidently  not  in  thickness,  even  the  renowned  forest-giants  of  Cal- 
ifornia, Sequoia  WeUingtonia^  the  hishest  of  which,  as  far  as  the 
writer  is  aware,  rise,  in  their  favorite  haunts  at  the  Sierra  Nevada, 
to  about  450  feet.  Still,  one  of  the  mammoth-trees  measured,  it  is 
said,  at  an  estunated  height  of  300  feet,  18  feet  in  diameter !  Thus 
to  Victorian  trees,  for  elevation,  the  palm  must,  apparently,  be  con- 
ceded. A  standard  of  comparison  we  possess  in  the  spire  of  the 
Munster  of  Strasburg,  the  highest  of  any  cathedral  of  the  ^lobe, 
which  sends  its  lofty  pinnacle  to  the  height  of  460  feet,  or  m  the 
great  pyramid  of  Cheops,  480  feet  high,  which,  if  raised  in  our 
ranges,  would  be  overshadowed,  ^probably,  by  Eucalyptus  trees. 

'Die  enormous  height  attained  oy  not  isolated,  but  vast  masses 
of  our  timber-trees,  in  the  rich  diluvial  deposits  of  sheltered  de- 
pressions within  Victorian  ranges,  finds  its  principal  explanation, 
perhaps,  in  the  circumstance,  that  tAie  richness  of  the  soil  is  com- 
bined with  a  humid  geniality  of  the  climate,  never  sinking  to  the 
colder  temperature  of  Tasmania,  nor  rising  to  a  warmth  less  favor- 
able to  the  strong  development  of  these  trees  in  New  South  Wales, 
nor  ever  reduced  to  that  comparative  dryness  of  air  which,  even  to 
some  entent  in  the  mountain-ravines  of  South  Australia,  is 
experienced.  The  absence  of  living  gigantic  forms  of  animal 
life  amidst  these,  the  hugest  forms  of  the  vegetable  world,  is  all 
the  more  striking. 

Statistics  of  actual  measurement  of  trees,  compiled  in  various 
parts  of  the  globe,  would  be  replete  with  deep  interest,  not  merely 
to  science,  but  diBclose,  also,  in  copious  instances,  magnitudes  of 
resources  but  little  understood  up  to  the  present  day.  Not  merely, 
however,  in  their  stupendous  altitude,  but  also  in  their  celerity  of 
growth,  we  have,  in  all  probability,  to  accede  to  Australian  trees 
the  prize.  Extensive  comparisons,  instituted  in  the  Botanic  Gaiv 
dens  of  this  metropolis,  prove  several  species  of  Eucalyptus,  more 
particularly  JSuealyp^us  globulus,  and  Eucalyptus  obligua,  as  well 
as  certain  Acacias — ^for  instance,  Ae(zcia  decurrens,  or  Acacia  mol- 
lissima — ^far  excelling,  in  their  ratio  of  development,  any  extra- 
Australian  trees,  even  on  dry  and  exposed  spots,  such  into  which 
spontaneously  our  blue  gum-trees  would  not  penetrate.  This  mar- 
velous quickness  of  growth,  combined  with  a  perfect  fitness  to  re- 
sist drought,  has  rendered  many  of  our  trees  famed  abroad,  espe- 
cially so  m  countries  where  the  supply  of  fuel  or  of  hardwoods  is 
not  readily  attainable,  or  where  for  raising  shelter,  like  around  the 
cinchona-plantations  of  India,  the  early  and  copious  command  of  tall 
vegetation  is  of  imperative  importance.  To  us  here  this  ought  to  be 
a  subject  of  manifold  significance.  I  scarcely  need  refer  to  the  fact, 
that  for  numerous  unemployed  persons,  the  gathering  of  Eucalyp- 
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tus  seeds,  of  which  a  pound  weight  suffices  to  raise  many  thousand 
trees,  might  be  a  source  of  lucrative  and  extensive  employment ; 
but  on  this  I  wish  to  dwell,  that  in  Australian  vesetation  we  prob- 
ably possess  the  means  of  obliterating  the  rainkss  zones  of  the 
^lo be,  to  spread  at  last  woods  over  our  deserts,  and  thereby  to  mit- 
igate the  distressing  drought,  and  to  annihilate,  perhaps,  even  that 
occasionally  excessive  dry  heat  evolved  by  the  sun's  rays  from  the 
naked  ground  throughout  extensive  regions  of  the  interior,  and 
wafted  with  the  current  of  air  to  the  east  and  south,  miseries  from 
which  the  prevalence  of  sea-breezes  renders  the  more  littoral  tracts 
of  West  and  North  Australia,  ahnost  free.  But  in  the  economy  of 
nature  the  trees,  beyond  affording  shade  and  shelter,  and  retaining 
humidity  to  the  soil,  serve  other  great  purposes.  Trees,  ever  active 
in  sending  their  roots  to  the  depth,  draw  unceasinely  from  below 
the  surface-strata,  those  mineral  elements  of  vegetable  nutrition  on 
which  the  life  of  plants  absolutely  depends,  and  which,  with  every 
droppinj;  leaf,  is  left  as  a  storage  of  aliment  for  the  subsequent 
vegetation.  How  much  lasting  good  could  not  be  ^ected,  then, 
by  mere  scattering  of  seeds  of  our  drought-resisting  acacias  and 
eucalypts  and  casuarinas,  at  the  termination  of  the  hot  season, 
along  anv  watercourse,  or  even  alone  the  crevices  of  rocks,  or  over 
bare  sands  or  hard  clays,  after  refreshing  showers  ?  Even  the  rug- 
ged escarpments  of  the  desolate  ranges  of  Tunis,  Algiers,  and  Mo- 
rocco, might  become  wooded:  even  the  Sahara  itself,  if  it  could 
not  be  conquered  and  rendered  habitable^  might  have  the  extent 
of  its  oases  vastly  augmented ;  fertility  mi^ht  be  secured  again  to 
the  Holy  Land,  and  rain  to  the  Asiatic  plateau,  or  the  desert  of 
Atacama,  or  timber  and  ftiel  be  fiimished  to  Natal  and  La  Plata. 
An  experiment,  instituted  on  a  bare  ridge  near  our  metropolis,  de- 
monstrates what  may  be  done.'' 

A  systematic  catalogue  of  the  known  trees  of  Australia,  with 
indications  of  their  territorial  distribution,  occupies  18  pages  of 
this  essay ;  from  which  it  appears,  that  in  Austndia,  no  tess  than 
950  woody  plants  attain  a  height  of  at  least  80  feet,  or  thereabouts. 

A.   G. 

6.  Report  an  the  dieaetroua  effects  of  the  destruction  of  Forest 
Trees  now  going  on  so  rapidly  in  Wisconsin  ;  by  L  A.  Laphah, 
J.  O.  KxAPP,'and  H.  Cbogkbb,  Commissioners  [appointed  by  the 
Lc^lature  of  the  State].  Madison,  Wisconsin,  1867,  pp.  104,  8vo. 
— ^The  topic  so  proi)erly  discussed  by  Dr.  Muhler  for  Australia  (in 
the  above  extract),  is  brought  home  to  our  attention  in  this  essay, 
which  we  trust  will  be  widely  read  and  seriously  considered.  The 
essay  has  reached  our  hands  too  late  for  the  preparation  of  an  ab- 
stract, and  for  specially  notins  many  interestii^  points  in  matters 
of  climatology  or  vegetable  physiology,  some  few  of  which  might 
be  more  or  less  criticised*  But  the  Report  as  a  whole  strikes  us  as 
sound  and  able,  as  well  as  timehr.  a.g. 

7.  Annales  Musei  BotanicilAigduniBatameS^dlt  F.  A.  6.  Mi- 
QUEL.  Tom.  I-in,  fiwc.  4.  1863-1867,  foL — Since  our  announce- 
ment of  this  work,  and  analysis  of  the  contents  of  the  earliest  fasi- 
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mculi,  in  1864,  it  has  been  bo  inde&tigably  proBeonted  by  Pro£ 
Miquel,  that  two  large  volumes  have  been  completed,  and  the  third 
is  well  xmder  way,  A  lai^e  portion  is  naturally  devoted  to  Jap- 
anese botany,  in  the  2d  and  dd  voltimes,  under  the  separate  heading 
of  Ftohmo  FloriB  Japonic(»;  and  these  prolusions  are  also  sep- 
arately published,  T^en  finished,  as  thej  are  likely  soon  to  be, 
they  wiU  form  a  nearly  complete  exposition  of  Japan  botanv,  as 
&r  as  is  exemplified  in  the  rich  and  long-accumulated  stores  of  the 
Leyden  herbarium.  The  various  and  interesting  contents  of  these 
volumes  invite  attention  and  remark  on  everyside,  but  are  already 
much  too  extensive  to  be  compassed  here.  Thev  comprise  consid- 
erable monographs,  or  detailed  articles,  bv  collaborators,  such  as 
Mettenius,  Schott,  Hasskarl,  DeVriese,  a;c.,  who  have  already 
passed  off  the  sta^e,  as  well  as  by  Sande  Lacoste,  Ondemans,  and 
others,  who  are  still  active ;  but  the  greater  part  of  the  Japanese 
ISotany  is  Prof.  MiquePs  own  work.  In  the  second  volume  is  an 
interesting  article  on  NymphxjBficecB^  by  Caspary,  with  new  sections 
of  NymphcBa^  and  an  exhaustive  analysis  oi  oriental  species,  a  new 
discrimination  of  N.  alba  from  JNl  oaoratay  and  considerable  de- 
tails upon  the  variationB  of  the  latter,  commending  them,  more- 
over, to  the  scrutiny  of  North  American  botanists  upon  the  live 
plants.  Of  NuphoTy  he  admits  three  5-6epalled  species ;  N,  Jor 
ponicum  (which  he  fully  describes  and  figures,  both  yellow  and 
reddish  forms),  luteum^  BJid  pumilum  {KoUmianum). 

In  characterizing  his  two  primary  sections  of  NymphiBa^  Dr. 
Caspary  proposes  to  restrict  tne  botanical  term  ^^connoAa^'*  to  the 
case  of  the  junction  of  organs  which  were  at  first  separate,  and  to 
use  the  term  "  conjunctim  enata^^'*  for  the  ordinary  case  of  pri- 
mordial union.  It  were  certainly  desirable,  for  clearness,  to  ex- 
press the  two  things  hj  different,  rather  than  identical  language ; 
but  Gaspare's  appropriation  of  the  term  connate^  is  open  to  the 
three  objections, — 1st,  that  it  is  thus  divorced  from  the  sense  which 
it  generally  bears  in  descriptive  botany,  and  also,  2d,  which  befits  its 
literal  meaning  {bom  with  the  union),  w&ile,  dd,  it  does  not  etvmo- 
logically  answer  well  to  the  use  he  puts  it  to.  If  really  needral  to 
restrict  any  word  to  designate  the  comparatively  rare  case  of 
post-genital  union,  coalita  would  be  the  fitter  one,  and  would 
involve  less  change  of  recognized  botanical  language. 

The  depressed  umbelliferous  plant,  published  dv  the  present  wri- 
ter in  Cooper  and  Buckley's  botanical  report  of  Stevens'  Pacific 
Railroad  Exploration  as  Cymopterus?  littoralis,  and  referred  to  in 
the  account  of  C.  Wright's  Japan  collection  (since  then  collected 
in  Japan  by  Maximowicz,  <fec.)  has  now  two  genuine  names,  of 
which  the  relative  priority  is  yet  uncertain.  In  Bentham  and 
Hooker's  Genera  Plantarum,  p.  905,  which  is  by  this  time  published 
in  England,  it  is  described  as  the  ^enus  PheUopterua  ;  in  Maxi- 
mowicz's  admirable  collections  it  is  distributed,  and  in  Miquel's  An- 
nales,  3,  p.  61  (1867),  it  is  enumerated^  but  not  characterized,  as 
Glehnia  littoralisy  F.  Schmidt,  FL  Sanchal,  inei" 
Av.  JouB.  Soi.— Sboond  Sbbibb,  Vol.  XUV,  No.  182.— Nov.,  1867. 
47 
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7.  Sifnop9iB  of  the  tpeeies  <tf  SU»fithM^  in  the  JBHHA  Museum^ 
wiJthfigwree  ofeome  of  the  new  epeeiee  ;  by  John  Edwabd  Gray, 
Ph.D.,  67  imges,  qtiarto,  with  Id  plates,  London,  John  Yan  Voorst. 
This  work  includes  descriptions  of  the  numerous  new  genera  and 
species  described  by  Dr.  ^i^  in  the  Annals  and  magazine  of  Nat- 
ural History,  1840,  and  the  Irooeedings  of  the  Zoological  Society 
of  London,  1847,  the  plates,  which  were  prepared  for  a  more  ex- 
tended work  at  the  time  of  the  original  publication  of  the  species 
and  have  since  been  laid  aside,  are  very  accurate  and  beautifdllv 
executed,  representing,  in  most  oases,  species  not  before  fij^red. 
The  descriptions  are  reproduced  from  the  original  papers  with  the 
ad(Vtion  of  some  synonyms,  and  lists  of  addittional  speciea  It  is 
greatly  to  be  regretted  that  the  loss  of  the  types  of  many  of  the 
new  species,  especially  those  from  the  west  coast  of  America,  col- 
lected by  H.  Cuming,  Esq.,  prevents  their  being  figured  or  more 
fully  described.  This  work,  nowever,  will  be  extremely  valuable 
to  lul  investigators  of  this  interesting  group  of  animals  on  account 
of  the  many  excellent  figures  of  rare  and  remarkable  q>eciee.    v. 

IV.   ASTBOKOMY. 

1.  Discovery  of  new  planet  ® . — ^Pro£  Watson  discovered  a  new 
planet  on  the  night  of  the  24th  of  August.  It  resembles  a  star  of 
the  11th  magnitude.  The  following  are  some  of  the  earlier  and 
later  observations,  provisionally  reduced. 


Ann  Arbor  M.  T. 

(§)« 

@d 

1867,  Aug.  24, 

15'»  18"^  22-1 

0»»6»  48-40 

24, 

16  5  52-0 

0  6  46-86 

-3«  11'  48-''3 

25, 

10  2  42-9 

0  6  17-04 

3  13   7-7 

25, 

10  17  51-1 

0  6  16-80 

3  18   7-3 

26, 

10  47  61-4 

0  5  86-85 

4  42  55-3 

Oct.  15, 

9  48    5 

23  24  3085 

4  42  25-3 

16, 

9  48  .  32 

23  28  5800 

-4  42  20-5 

2,  Discovery  of  new  planet  ®. — ^Prof.  Watson  discovered  an- 
other new  planet,  also  resembling  a  star  of  the  11th  magnitude,  on 
the  night  of  the  6th  of  September.  The  following  are  the  earlier 
and  later  observations. 


Ann  Arbor  M.  T. 

®« 

®^ 

1867,  Sept  6,  lA^   48»  lO-l 

0»»  66™ 

33*-46 

6,  16  15   37-4 

0  56 

31-34 

-f  6**  11' 

14"-5 

7,  10  12   21-4 

0  56 

6-99 

6  10 

42-2 

8,   9  59   29-2 

0  55 

33-40 

6  0 

54-7 

Oct.  16,  11  86     6 

0  27 

23-20 

4  55 

28-9 

16,  10  30     4 

0  26 

40-34 

+4  53 

19-6 

3.  Shooting  Stars  in  Augtisty  1 867. — ^At  New  Haven  it  was  cloudy 
on  the  nights  of  9-lOth  and  10-1 1th  of  August. 

(1.)  At  Philadelphia. — ^The  following  is  the  result  of  the  watch 
on  the  morning  of  the  10th,  by  Mr.  B.  V.  Marsh,  and  Mr.  C.  H, 
Darlin^on,  each  watching  independently  of  the  other,  and  direct- 
ing their  attention  mainly  toward  Perseus. 
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Time. 

1^  3~  to  1*^  45» 

1  46      "2      0 

2  0      "   2    16 
2  16      "2    30 

B.  V.  Marsh. 
oon£    non-oonf. 

10  7 
6  4 
3  0 
3             2 

0.  H.  DarlilnigUm. 

oonf.        non-oonf. 

10               4 

6               1 

3               1 

1               1 

In  1^  27°* 

22 

13 

20               7 

Seven  of  those  seen  by  Mr.  Marsh,  and  six  seen  by  Mr.  Darling- 
ton  were  estimated  to  have  been  bright  enoueh  to  be  visible  in 
moonlight.  The  meteors  originating  near  the  radiant  indicated  the 
nsnal  position,  while  some  of  the  more  distant  seemed  to  proceed 
from  Cassiopeia.  Several  had  trains  but  they  were  not  persistent 
nor  were  thev  very  bright.    The  next  night  the  sky  was  overcast. 

(2.)  At  maraJthony  if.  Y. — ^Mr.  Lewis  Swift  saw  none  during 
an  nour's  watching  between  O'^  and  10^  p.  m.,  Aug.  9tL  Resuming 
observation  in  the  morning  he  saw  (watching  alone)  in  1**  10",  be- 
ginning at  a  quarter  past  two  o^clock,  30  meteors.  Thirty-four 
were  conformable  to  a  radiant  in  Perseus.  Three  larger  than  any 
of  the  34  had  a  radiant  in  R  A.  3^  30°",  Dec.-(-27''.  The  paths 
were  generally  short.  One  not  more  than  ^  of  the  moon's  diame- 
ter in  length  was  1^  from  y  PerseL  Fog  prevented  ftirther  obser- 
vations. 

The  evening  of  the  10th  was  cloudy.  At  3  o'clock  on  the 
morning  of  the  lltlL  17  were  counted  in  30  minutes,  when  the 
fog  again  interfered.  The  radiant  point  for  16  of  them  was 
thought  to  be  slightly  removed  fit>m  its  place  on  the  previous 
mommg. 

Aug.  12th,  in  U^  from  2''  a.  iL,         7  were  seen,  all  conf. 
"        "  CO*"     "     9i>»P.M.,        8     "        "       2  conf. 

"     13th,      30"*     "     l**  A.M.,        2     «        "  both  " 

Mr.  Swift  pidd  special  attention  to  the  number  of  meteors  visi- 
ble, and  to  the  location  of  the  radiant.    The  latter  he  places  on  the 

10th  (a.  il),        in  R.  a.        2*»  60"*,        N.  P.  D.  37^ 
11th      "  «  2>»66»,  «        38^ 

12th  and  13th     "  "  doubtfuL 

The  diameter  of  the  circle  of  radiation  was  estimated  at  from  6° 
to8^ 

(3.)  At  Winchendanj  Mass.— Mr.  P.  W.  Russell  reports  in  the 
early  part  of  August,  6  or  7  meteors  per  hour,  all  radiating  from 
near  Aauila.  The  first  specific  August  meteor  was  seen  about  the 
6th,  ana  the  radiant  dunn^  the  next  few  days  was  in  Cassiopeia. 
It  gradually  passed  down  mto  Perseua. 

Aug.  7th.  IVom  0^  46°"  to  10^  46°^  p.m.,  8  meteors,  all  from  ra- 
diant near  b  and  9  Cassiopeia. 

Aug.  OtL  From  12^  16°"  to  12>'  56°"  a.m^  7  con£,  10  non-con£ 
Aug.  9tL  Evening.    A  few  large  meteors  fit>m  v  PerseL 
Aug.  1  lib.    From  2^    to    8^    jlm.,        28  oon£,  0  non-con£      < 
a        CI  «      8**    to    8^  40"*  **  15    **      1        " 
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Those  marked  oonformable  all  divei^ffed  from  an  area  25^  in  di- 
ameter whose  center  was  RA,  44%  S".  P.  D,  31°.  Thirty-three 
were  from  an  area  5°  in  diameter,  whose  center  was  R.  A.  41^  45', 
N.P.D.  31°. 

Ang.  12tL  From  2^  to  3^  (hazy)        18  con£        2  non-con£ 
"         "         "      S^  to  S^  30"  {clear)  23     «  2        « 

About  f  ths  of  the  paths  produced  backward,  crossed  a  circle  16° 
in  diameter,  whose  center  was  in  R  A.  60°,  N.  P.  D.  83°.  This 
was  considered  to  be  as  nearly  as  could  be  determined  the  center 
of  the  area  of  emanation.  Mr.  Russell  adds:  ^It  was  emphati- 
cally evident  that  the  position  of  the  radiant  on  the  11th,  was  not 
that  of  the  12tL  The  area  had  moved  toward  /«  Persei,  and  a 
little  toward  a  also.  Moreover  the  area  seemed  elliptical,  the 
major  axis  being  in  declination  and  with  a  ratio  to  the  minor  axis 
of  5 : 2.'' 

Mr.  Russell  watched  alone  and  was  interrupted  frequently  by 
the  clouds  and  fogs. 

(4.)  At  Morence. — ^Prof.  Donati  reports  (Bulletitno  Meteor.,  Sept. 
1867)  the  following  results  of  observations  made  at  Florence  this 
year. 


1867.  } 

iJo.ofob 

►- 

Number  < 

)f  shooti 

ing  stars 

seen. 

Aug. 

servers. 

9h-10li  lO^n^  111^12^  12J>-1J» 

lh-2Ji 

2h_3h 

SlMJh 

Total 

9-10 

3 

6 

86 

25 

29 

61 

61 

30 

237 

10-11 

4 

32 

48 

39 

60 

122 

160 

106 

667 

11-12 

3 

27 

27 

30 

34 

63 

94 

86 

361 

12-13 

2 

6 

24 

12 

14 

18 

28 

28 

130 

13-14 

1 

3 

6 

6 

6 

9 

7 

10 
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Of  these  1322  meteors,  972  were  recorded  as  conformable  and 
350  unconformable.  The  maximum  deduced  frx>m  this  table  was 
from  two  to  three  o^clock  on  the  morning  of  the  11th  of  August. 

H.  A.  N. 

4.  Meteoric  Astronomy,  A  treatise  on  Shooting  Stars,  Fireballs 
and  Aerolites ;  by  Prof.  Daniel  Kikkwood.  12mo,  pp.  130,  Phil- 
adelphia, J.  B.  Lippincott  &  Co.  1867. — ^This  little  treatise  gives 
in  a  popular  form  a  sunmiary  of  the  more  important  astronomical 
relations  of  the  igneous  meteors.  In  addition  the  author  discusses 
the  relations  to  the  nebular  hypothesis  of  the  knowledge  recently 
acquired  respecting  them.  The  work  constitutes  a  valuable  and 
interesting  contribution  to  our  literature  upon  this  subject 

Some  inadvertencies  ought,  however,  to  be  corrected  in  anv  fu- 
ture edition.  For  example,  he  ascribes  (p.  27^  the  change  of  the 
epoch  of  the  August  meteors  from  the  26-2 8tn  of  July  in  the  9th 
century  to  the  9-1 1th  of  August  in  the  19th,  to  a  motion  of  the 
nodes  of  their  orbits  alon^  the  ecliptic.  The  amount  of  motion  is, 
however,  hardly  perceivable,  when  allowance  is  made  for  the  pre- 
cession of  the  equinoxes,  and  for  the  change  of  the  calendar.  In 
his  list  of  April  showers  some  dates  are  improperly  included  and 
others  improperly  omitted.  Again,  in  the  accounts  of  the  April, 
August  and  December  meteors,  more  credit,  we  think,  should  have 
been  given  to  Mr.  Herrick's  investigations.    This  oversight  is  prob- 
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ably  dne  to  the  fact  that  the  author  did  not  attempt  to  write  the 
history  of  the  subject.  But  the  frequent  references  to  other  labor- 
ers in  this  field  of  science  make  the  omission  noticeable,    h.  a.  k^ 

6.  On  Meteors  in  the  Southern  hemisphere ;  by  Dr.  E.  Hbis  and 
Dr.  GsoBOB  Neumayeb.  Mannheim,  1867,  24  pp.  4to,  (reprmted 
from  Dr.  Neumayer's  ^^  Discussion  of  Met.  and  Magn.  Obs.  made  at- 
the  Flaffstaff  Observatory.") — ^This  memoir  is  very  important  as 
^ving  almost  the  only  observations  we  have  of  meteors  observed 
m  the  southern  hemisphere.  The  paths  of  2088  meteors  seen  be- 
tween March,  1858,  and  0<;tober,  1868,  at  the  Flagstaff  Observsr 
tory,  at  Melbourne,  are  discussed  by  Dr.  Heis.  Cme  of  the  most 
noticeable  results  is  tiie  lack  of  unusual  numbers  of  meteors  on  the 
10-1 2th  of  August.  This  was  to  have  been  expected  as  the  radiant 
in  Perseus  is  below  the  horizon  at  Melbome. 

6.  Stemschnuppen  und  Kometen^  (Extr.  from  ^^Ealender  fur 
alle  Stande")  by  Carl  von  littrow.  Vienna,  1867,  pp.  42,  8vo. — 
This  is  a  history  and  summary  of  the  recent  investigations  which 
have  led  to  the  important  discovery  of  the  intimate  relation  be- 
tween shooting  stars  and  comets. 

V.   MISCELLANEOUB  SCIENTIFIC  INTELLIGENCE. 

1.  Aseent  of  3ft,  Hood^  in  Oregon^  and  determination  of  its 
height. — Lieut.  Col.  Williamson,  U.  S.  Eiigineers,  has  just  com- 
municated to  the  California  Academy  of  ^tural  Sciences  an  ac* 
count  of  his  successful  attempt  to  nx  the  height  of  this  famous 
and  much  controverted  mountain.  We  extract  the  essential  part 
of  it,  as  follows: 

"The  stations  used  were  Astoria,  Port  Vancouver,  Fort  Dalles, 
camp  on  slope  of  Mount  Hood,  and  summit  of  Mount  Hood.  Ob- 
servations had  been  taken  for  several  years  at  Astoria  for  me  by 
Louis  Wilson,  United  States  Tidal  Observer,  at  7  a.  m.,  2  p.  m.,  and 
9  p.  M.,  of  every  day,  besides  hourly  observations  for  ten  days  or 
more  of  each  month.  The  cistern  of  this  barometer  is  53  feet 
above  mean  low  tide. 

"  At  Fort  Vancouver,  observations  of  the  same  character  were 
commenced  Julv  1st  of  this  year,  and  are  still  going  on.  At  Fort 
Dalles  similar  oDservations  have  been  made  since  July  10th.  The 
observations  at  the  camp  on  the  mountain  slope  were  commenced 
at  7  p.  M.,  on  August  22d,  and  continued  hourly  (with  few  omis- 
sions) until  8  A.  M.,  on  the  24th«  The  barometer  at  the  summit 
was  hung  up  at  1.30  p.m.,  August  23d,  and  allowed  to  stand  a 
half  hour  in  free  air,  but  protected  from  the  direct  rays  of  the  sun. 
It  was  there  adjusted  and  observed  at  2  p.  ic,  2:15  p.  m.,  and  2:30 
P.M.,  by  Mr.  Heuer  and  Mr.  Best  independently,  and  the  two  rec- 
ords as  shown  to  me  were  essentially  the  same.  The  mean  read- 
ing of  the  barometer  reduced  to  32  Fah.  was  19*941  inches,  with 
an  observed  air  teinperature  of  41*7  and  wet  bulb  of  81*3. 

"  The  height  of  Fort  Vancouver  above  Astoria  was  computed 
from  the  mean  of  the  simultaneous  observations  taken  during  the 
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months  of  July  and  Aagiist.  Hie  height  of  the  Dalles  abore 
Fort  Vanoonver  was  dedaoed  from  the  corresponding  obsenrationB 
during  twenty-one  days  in  July,  togetlier  with  those  for  the  month 
of  August.  The  heij^nt  of  the  camp  on  the  mountain  slope  above 
Fort  YancoavOT,  and  also  the  height  of  that  camp  above  F<Hrt  Dal- 
ies, were  then  separately  computed  from  the  daily  means  of  the 
observations  taken  at  the  three  stations  during  August  28d.  The 
difference  between  the  two  should  give  the  same  result  as  by  the 
direct  calculations  between  F(»-t  Yancouver  and  Fort  Dalles,  but, 
on  account  of  the  short  period  observed  on  the  mountiun  camp,  a 
plus  correction  of  a  little  over  eight  feet  was  found  necessary  to  l^e 
estimated  height  of  that  camp  to  make  the  three  results  agree. 

**  It  then  remained  only  to  calculate  the  height  of  the  summit  of 
Mount  Hood  above  the  mountain  camp.  The  mean  of  the  three 
observations  of  the  barometer  was  assumed  as  the  nearest  approx- 
imation we  can  have  to  the  mean  pressure  for  that  day,  as  the 
horary  oscillation  at  the  summit  is  unknown. 

*^  W  ith  regard  to  the  mean  temperature  for  that  day,  we  have  no 
positive  data  to  determine  it.  We  cannot  take  the  observed  tem- 
perature, as  the  observations  were  taken  during  the  hottest  part 
of  the  day. 

^^  By  consulting  the  hourly  observations  of  the  thermometer  at 
the  camp,  I  find  tne  ran^e  there  is  between  63^  and  43-7°,  or  nearly 
20°,  and  supposing  nearly  as  great  a  range  of  temperature  on  the 
summit,  I  have  assumed  the  mean  temperature  there,  for  that  day, 
to  be  34^ 

**  The  following  are  the  final  results  of  the  computations : 

StetionB.  Inter,  alt  Alt.  abof«  Ma  lia*. 

Sea  level  at  mean  low  tide 0 

Astoria 53  53 

Fort  Yanoouver '79  133 

Gamp  on  mountain  slope 5,820  6|962 

Smnmit  of  Mt.  Hood 6,273  11,226 

*^  The  computations  are  made  with  new  tables,  which  will  shortly 
be  published,  and  which  ^ve  results  similar  to  those  bj  Planta- 
mour's  formula,  based  on  Renault's  constants.  They  give  the  re- 
sults somewhat  higher  than  if  Guyot^s  tables  had  been  used,  the 
latter  giving  the  height  of  the  summit  at  11,185  feet.^ 

The  ascent  was  made  on  the  twentv-third  of  last  August,  under 
very  favorable  circumstances  of  weather,  and  the  instruments  used 
(new  ones,  by  James  Green,  of  New  York)  were  brought  down  in 
perfect  order,  and  compared  with  the  standard  at  Fort  V  ancouver. 

With  regard  to  the  discordance  between  his  result  and  that  of 
a  party  which  ascended  the  mountain  a  year  earlier,  and  from  the 
temperature,  180°  F.,  at  which  they  observed  water  to  boil,  de- 
duced a  height  of  17,600  feet,  CoL  Williamson  remarks: 

^  The  reason  is  that  the  instruments  used  were  unreliable^  and 
this  method  of  computing  the  altitude  defective.  With  a  boiling- 
point  apparatus  ^or  thermo-barometer,  as  it  is  called),  even  of  the 
most  approved  kind,  the  results  by  boiling  water  are  fiur  inferi(»r 
to  those  by  the  cistern-barometer;  but  if  the  observations  are 
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made  by  a  common  thermometer,  with  small  places  tor  degrees^  as 
was  the  case  in  this  instance,  and  the  instmment  not  protected 
from  drafts  of  air,  the  results  are  utterly  unreliable,  and,  therefore, 
worse  than  worthless.'' 

Prof  J.  D.  Whitney,  State  G^logist  of  California,  who  visited 
Oregon  this  summer,  writes  (in  a  private  letter^  concerning  the 
same  ascent :  *'  The  measurement  of  Mt.  Hood  published  abroad  by 
Prof  Alphonso  Wood  was  in  reality  made  by  Rev,  Mr.  Atkinson, 
of  Portland,  who  carried  up  his  own  thermometer  (one  of  Ken- 
dall's, with  a  heavy  metallic  scaled  made  the  observations,  and  cal- 
culated them  by  a  rule  which  he  round  in  Porter's  Chemistry." 

In  our  May  number  (vol.  xliii,  p.  416-9),  we  quoted  from  the 
Proceedings  of  the  Royal  Geographical  Society  a  story  told  by  a 
Rev.  H.  £  Hines  of  ms  own  ascent  of  Mt.  Hood,  in  July  of  last 
year,  wherein  that  soitleman  distinctly  conveys  the  impression 
that  he,  too,  had  boiled  water  at  180°  upon  the  summit,  and  calcu- 
lated fi^om  it  a  height  for  the  mountain  of  17,640  feet,  thus  con- 
firming Mr.  Atkinson's  result  with  a  signal,  not  to  say  singular, 
closeness.  Prof  Whitney  says  farther,  with  reference  to  this: 
^^  Mr.  Hines  never  carried  up  any  instruments  at  all,  as  I  ascer- 
tained on  the  spot  from  those  who  went  up  with  him.  I  had  felt 
certain  of  this  before,  for  the  simple  reason  that  he  had  given  fig- 
ures identical  with  those  of  Atkinson  and  Wood,  which  were  evi- 
dently erroneous;  as  also  because,  in  the  account  which  he  pub- 
lishea  in  the  newspapers  on  his  return,  he  said  never  a  word  about 
having  made  any  measurements,  or  having  any  instruments  with 
him.    It  is,  then,  a  clear  case  of  piracy."* 

Prof  Whitney  himself  made,  cuiring  his  brief  visit,  the  best  trig- 
onometrical observations  that  circumstances  pennitted  upon  the 
heights  of  Hood,  St.  Helens,  and  Adams,  and  his  results,  as  yet  only 
rudely  worked  out,  gave  him  over  12,000  feet  for  Hood,  and  about 
1,000  feet  less  for  the  other  two,  which  appear  to  be  nearly  of  the 
same  height.  Mt.  Rainier  he  was  unable  to  observe,  but  thinks, 
iudgin^  by  the  eye  alone,  that  it  is  the  highest  of  all  the  moun- 
tains of  Oregon  and  Washington  Territory.  Col.  Williamson  refers 
to  these  measurements  as  tending  to  confirm  the  accuracy  of  his 
own;  and,  while  hoping  that  other  parties,  with  good  instruments, 
will  repeat  his  observations,  he  yet  expresses  his  confidence  that 
the  result  he  has  reached  will  not  be  varied  a  hundred  feet. 

2.  American  Association  for  t/ie  Advancement  of  Science.--- 
The  sixteenth  meeting  of  the  American  Association  for  the  Ad- 
vancement of  Science  was  held  at  Burlington,  Yt.,  in  August  last, 
commencing  on  Wednesday  the  21st  and  closing  on  the  Monday 
evening  foUowing.  The  officers  of  the  meeting  were  Prof  J.  S. 
Newberry,  President,  Prof  J.  Lovering,  Permanent  Secretary, 
Prof  C.  S.  Lyman,  General  Secretary.    The  Vice  President,  Prof 

*  Mr.  Hines*B  daim  is  not  pnt  forward  quite  so  categoricallj  as  it  was  repre- 
sented in  oar  reprint  of  this  article.  By  an  error  of  the  press,  his  statement, 
"  This  was  found  to  be  1*7,460  feet  high,  the  thermometer  standhig  at  180^,*' 
is  printed  "  This  we  found,*'  eto.  On  tiie  difference  between  was  and  we  he  would 
poasiblj  found  a  daim  to  save  hia  ohaneter  for  rwBdtj. 
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W.  Gibbs,  and  the  Treasurer,  Dr.  A.  L.  Elw^  were  not  present. 
Dr.  B.  A.  Gould  was  elected  chairman  of  Section  A,  Mathematios 
and  Physics,  and  Prof.  J.  W.  Dawson,  of  Section  B,  Natural  His- 
tory and  Geology. 

The  whole  number  of  papers  read  was  63 — 30  in  Section  A,  and 
83  in  Section  B.  The  papers,  generally,  would  compare  favorably 
in  interest  and  importance  with  those  of  previous  meetings. 

The  attendance  of  members  was  about  the  same  as  at  Buffalo- 
some  seventy-five  or  eighty.  Though  not  as  great,  for  various  rea- 
sons, as  before  the  war,  it  was  yejb  larger  than  was  generally  antici- 
pated, and  abundantly  indicative  of  the  abiding  interest  felt  in 
the  Association  by  the  scientific  men  of  the  country.  The  spirit 
of  the  meeting  was  excellent  throughout,  and  the  discussions  often 
of  the  highest  interest.  A  noticeable  feature  was  the  number  of 
the  younger  men  of  science  who  took  part,  some  of  them  for  the 
first  time,  and  the  impression  of  high  promise  made  by  many  <^ 
them  in  their  several  fields  of  effort.  At  the  same  time,  the  ab- 
sence of  many  of  the  older  men,  so  active  in  former  meetings,  could 
not  but  be  generally  remarked.  Some  had  died — ^among  them 
Prof.  Bache ;  others,  like  Prof.  Henry,  were  kept  away  by  illness, 
or  other  causes. 

The  meeting  was  in  all  respects  a  successful  one,  and  the  Asso- 
ciation may  now  be  regarded  as  permanently  re-established,  with 
every  prospect  of  as  Ml  an  attendance  of  members,  and  as  happy 
an  influence  on  the  science  and  the  scientific  men  of  the  country  in 
the  future  as  at  any  former  period.  The  success  of  the  meeting 
was  promoted  in  no  small  degree  by  the  active  co5peration  of 
many  of  the  citizens  of  Burlington,  and  the  hospitalities  and  cour- 
tesies extended  to  the  Association,  both  by  inoividuals  and  cor- 
porations, contributed  largely  to  the  comfort  and  enjoyment  of  the 
members.  The  excursion  on  the  Lake  and  to  the  Gorgorc  of  the 
Ausable,  by  invitation  of  the  Champlain  Transportation  Company, 
and  that  to  Mount  Mansfield  by  invitation  of  W.  H.  H.  Bingham, 
Esq.,  deserve  to  be  particularly  mentioned. 

In  default  of  the  customary  address  by  the  retiring  president, 

S)t,  Barnard  being  in  Europe)  the  address  this  year  npfe  given  by 
e  president.  Prof  Newberry,  on  "Modem  Scientific  investiga- 
tion— its  Methods  and  Tendencies." 

Among  the  general  business  transacted  was  the  appointment  of 
a  commission,  "  To  examine  the  Linnean  rules  of  Zoological  No- 
menclature by  the  light  of  the  suggestions  and  examples  of  recent 
writers,  and  to  prepare  a  code  of  laws  and  recommendations  in 
conformity  with  just  modem  usage,  to  be  submitted  to  the  Asso- 
ciation at  the  next  meeting."  The  conunission,  as  appointed,  con- 
sists of  Profe.  J.  D.  Dana,  J.  Wyman,  S.  F.  Baird,  J.  Leidy,  J.  S. 
Newberry,  J.  W.  Dawson,  Wm.  Stimpson,  S.  H.  Scudder  and  F. 
W.  Putnam. 

Prof.  John  Torrey  was  appointed  on  the  conunittee  of  Weights 
and  Measures  in  place  of  the  late  Prof  Bache. 

Dr.  B.  A.  Gould  was  appointed  to  prepare  an  address  on  the  life 
and  Services  of  Prof  Bacne,  to  be  delivered  at  the  next  meeting. 
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The  next  meeting  was  appointed  to  be  held  in  Chicago,  commen- 
cing on  Wednesday,  the  6th  of  August,  1868. 

"nke  officers  elected  for  that  meetms,  are  Dr.  B.  A.  Gould,  Pres- 
ident, Col.  Charles  Whittlesey,  Vice  rresident.  Prof.  J.  Levering, 
Permanent  Secretary,  Prof  A.  P.  Rockwell,  Genertd  Secretary, 
Dr.  A  L.  Elwyn,  Treasurer. 

The  following  is  a  list  of  the  papers  read. 

In  Sbotiok  a. — ^Mathbmatios  Aim  t^arsios. 

1.  On  the  optical  method  of  studying  Sound;  Prof  J.  Loyering. 

2.  New  determination  of  the  distance  of  the  Sun ;  Prof.  Simon 
Newcomb. 

3.  Apparatus  for  illustrating  Wave  Motion ;  Prof  C.  S.  Lyman. 

4.  On  the  Theories  of  Boussingault  and  Thenard  of  the  differ- 
ence between  Stale  and  Freshened  Bread ;  Prof  £.  N.  Horsford. 

5.  On  the  relative  values  of  Gold  and  Silver  for  a  series  of 
years :  E.  B.  Elliott. 

6.  Kemarks  on  Meteorological  results  deduced  from  the  new 
method  of  registration;  Prof  G.  W.  Hou^h. 

7.  Remarks  on  the  laws  of  winds,  with  some  account  of  pro- 
gress in  the  investigation  of  the  same ;  Prof  J.  H.  Coffin. 

8.  On  the  Periodicity  of  the  Aurora ;  Prof  J.  Levering. 
0.  Occupations  of  the  population  classified ;  E.  B.  Elliott. 

10.  On  the  determination  of  latitude  from  observations  in  the 
prime  vertical ;  Prof  W.  A  Rogers. 

11.  On  new  diagrams  and  derivative  symbols,  illustrating  the 
prominent  characteristics  of  the  chemicid  elements ;  Prof.  S.  D. 
Tillman. 

12.  On  the  Velocity  of  transmission  of  signals  by  the  Electro- 
magnetic Telegraph;  Dr.  B.  A  Gould. 

13.  On  the  Structure  of  Ice  in  its  relations  to  the  sudden  disap- 
pearance of  Ice  on  Lake  Champlain;  Prof  E.  IS,  Horsford. 

14.  The  Geodetic  Triangulation  of  the  Coast  of  New  England, 
Prof  Bache,  late  Superintendent  of  the  U.  S.  Coast  Survey ;  Prof 
J.  E.  Hilgard. 

16.  Prebminary  notice  of  Experiments  on  Snow  at  temperatures 
below  32'  Farenheit;  Prof  E.  Hungerford. 

16.  Remarks  on  Personal  Equation  in  Transit  Observations;  Prof 
G.  W.  Hough. 

17.  Tellurium  a  Metal;  Dr.  L.  Bradley. 

18.  On  a  new  method  of  Measuring  Musical  intervals  upon  a 
spiral  nrojection ;  S.  D.  Tillman. 

10.  suggestions  on  the  Scientific  and  Practical  Relations  of 
Wood  Spirit;  Prof  J.  Hyatt. 

20.  On  certain  Laws  of  Production  and  Trade;  K  B.  Elliott. 

21.  On  the  Conversion  of  Iron  into  Ste^l  by  means  of  carburet* 
ted  Hydrogen  Gas ;  Prof  Jas.  Hyatt 

22.  On  the  Enowledee  of  the  Satellites  of  Jupiter  before  the 
time  of  Galileo:  Prof  Jas.  Hyatt 

23.  On  the  Effects  of  Sunshine  on  Fires;  Prof  E.  N.  Horsford. 

24.  On  the  Communications  of  Vibrations;  Yxot  B,  Peiroe,  read 
by  Prof  Levering. 
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25.  Indian  Arohiteoture;  L.  H.  Morgaa 

26.  Notes  on  the  Duke  of  Argyle's  theory  of  the  flight  of  Birch, 
with  illustrations  derived  irom  the  Trochihdae ;  L.  £.  Chittenden. 

27.  On  the  nse  of  Months  for  Dates;  J.  F.  Holton. 

28.  OnElUptie  Integrals  by  Series;  David  Trowbridge,  presen- 
ted by  Dr.  B.  A.  GoiQd. 

29.  On  Euler's  Universal  Formnlss  for  the  SnmmaticMi  of  Series ; 
David  Trowbridge,  presented  by  Dr.  B.  A.  Oould. 

30.  On  Observations  of  Yenus  near  inferior  ccmjnnotion;  Pro£ 
C.  S.  Lyman. 

IH  SBonoK  B.^NATna^  Histobt,  and  Gioloot. 

1.  The  Distribution  of  Precious  Metals  in  the  United  States ; 
CoL  Charles  Whittlesey. 

2.  The  Geological  Kelations  of  the  Mastodon  and  Fossil  Ele- 
phant of  North  America;  ProC  James  HalL 

8.  Considerations  drawn  from  the  Study  of  the  Orthoptera  of 
North  America;  Samuel  H.  Scudder. 

4.  Traces  of  Ancient  Olaciers  in  the  White  Mts.;  O.  L.  Yose. 

5.  The  Origin  of  the  so-called  lignilites  or  Epsomites ;  ProL 
O.  C.  Marsh. 

6.  The  Oeographical  Distribution  of  the  Sediments  and  the  Fos- 
sils of  the  Hamilton,  Portage,  and  Chemung  groups  of  New  York; 
Prof  James  HalL 

7.  The  distribution  of  limnssa  megasoma  and  cognate  genera; 
L.  E.  Chittenden. 

8.  Upon  some  remarkable  Fossil  Fishes  obtained  by  Rev.  H. 
Herser,  from  the  Devonian  Bocks  at  Delaware,  Ohio;  Prof  J.  S. 
Newberry. 

0.  The  Fossil  Insects  of  North  America;  S.  H.  Scudder. 

10.  The  Winooski  Marbles  of  Colchester,  Vt;  Prof  &  H.  Hitch- 
cock. 

11.  The  Zoological  affinities  of  the  Tabulate  Corals;  Pto£  A.  E. 
YerrilL 

12.  The  Coal  Measures  of  Blinois :  Prof  A.  H.  Worthen. 

13.  New  Points  in  the  Geology  of  Nova  Scotia  and  New  Bruns- 
wick; Prof  J.  W.  Dawson. 

14.  On  some  New  Fossil  Sponges  from  the  Lower  Silurian :  Pl*o£ 
O.  C.  MarsL 

16.  On  the  occurrance  of  Fossil  Sponges  in  the  successive  groups 
of  the  Paleoasoic  Series ;  Prof  James  HalL 

16.  The  American  Beaver ;  Lewis  H.  Moi^an. 

17.  The  Distortion  and  Mietamorphosis  of  Pebbles  in  Conglome- 
rates; C.  H.  Hitchcock. 

18.  On  some  Fossil  Reptiles  and  Fishes  from  the  Carboniferous 
Strata  of  Ohio,  Kentucky,  and  Illinois ;  Prof  J.  S.  Newberry. 

19.  Cotta's  Law  of  the  Earth's  Development;  R.  W.  Raymond. 

20.  On  Mountain  Masses  of  Iron  Ore  in  the  United  States ;  CoL 
Charles  Whittlesey. 

21.  On  the  Lower  Silurian  Brown  Hematite  Beds  of  America; 
B.  S.  Lyman. 
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22.  Bxphumtioiui  of  the  Geologioal  Map  of  Maine;  Pro£  C.  H. 
Hitchcock. 

28.  On  the  Gleographical  Dislaibntion  of  Radiates  (m  the  West 
Coast  of  America ;  Pro£  A.  £.  YerrilL 

24.  Considerations  relatine  to  the  Climate  of  the  Glacial  Bpodi 
in  North  America;  Prof  Inward  Hungerford. 

26.  Depression  of  the  Sea  during  the  Glacial  Period ;  CoL  Chas. 
Whittlesey. 

26.  Ripton  Sea  Beaches ;  Pro£  Edward  Hungerford. 

27.  On  the  Cretaceous  and  Tertiary  Flora  of  North  America; 
Prof  J.  S.  Newberry. 

28.  On  certain  Enecte  prodncednpon  Fossils  by  Weathering; 
Prof  O.  C.  MarsL 

20.  Geology  of  Vermont;  Prof  C.  H.  Hitchcock. 

30.  The  Insect  Fauna  of  the  summit  of  Mt.  Washington  as  com- 
pared with  that  of  Labrador;  Dr.  A.  S.  Packard,  jr. 

81.  Remarks  on  the  Ichthyological  Fauna  of  iJake  Champlain; 
F.  W.  Putnam. 

32.  The  Embryology  of  Libellula  (Diplax),  with  notes  on  the 
Morphology  of  Insects,  and  the  classification  of  the  Neuroptera; 
Dr.  A.  S.  Packard,  Jr. 

88.  On  the  Flowering  of  Plants;  James  HyatU 

8.  N'ational  Academy  of  Sciences. — ^At  the  recent  August  meet- 
ing of  the  National  Academy  of  Sciences,  held  at  Hartford,  the 
fofiowing  papers  were  presented. 

1.  The  structural  character  of  the  Selachians ;  L.  Agaesiz, 

2.  Protest  against  modem  nomenclature  in.Zoology ;  L.  Agassis. 
8.  On  homocercy  and  heteroceroy ;  L.  Agassia. 

4.  On  the  significance  of  classes  in  the  Animal  kingdom;  L. 
Agassiz. 

5.  On  sterility  among  Skates ;  L.  Agassiz. 

6.  The  fifth  pair  of  nerves  and  the  organ  of  hearing  in  Kcates; 
L.  Agassis. 

7.  On  periodical  orvulation  in  Sharks  and  Skates;  L.  Agassis. 

8.  The  circulation  of  blood  in  Selachians ;  L.  Agassis. 

0.  Parasitic  Crustacea  in  the  gills  of  Sharks ;  L.  Agassis. 

10.  On  the  duration  of  the  electric  discharge ;  O.  N.  Rood. 

11.  On  new  processes  in  analytical  chemistry;  W.  Gibbs. 

12.  On  certam  i>oints  in  the  theory  of  atomicities ;  W.  Gibbs. 

13.  Spectroscopic  notices;  W.  Gibbs. 

14.  On  determination  of  wave  lengths  by  the  method  of  com- 
parison; W.  Gibbs. 

16.  Embryology  and  aflhiities  of  Cydoptems;  L.  Agassis. 

16.  Algebras;  Benjamin  Peirce. 

17.  The  limitations  and  conditions  of  associated  linear  algebra; 
Benjamin  Peirce. 

18.  Single,  double  and  triple  linear  assoeiatiTO  algebras;  Ben- 
jamin Peirce. 

19.  Quadruple  linear  associatiTC  algebra;  Benjamin  Peirce. 

20.  'Hi^  precision  of  the  equinoxes  and  rotation  as  resulting  from 
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the  theory  of  the  gyroscope,  with  remarks  explanatory  of  the  de- 
yiation  of  rifled  projectiles ;  G.  Barnard* 

21.  Notes  on  a  problem  in  cnrvature ;  T.  HilL 

22.  Observations  in  1866  and  1867  of  right  ascensions  of  etars 
observed  by  d'Agelet  in  1783-^6 ;  B.  A.  Gronld. 

23.  Determinations  of  the  proper  motions  of  stars  first  observed 
by  d'Agelet;  B.  A.  Gonld. 

24.  Remarks  on  the  geological  relations  of  the  Mastodon  and 
Fossil  Elephant,  suggested  by  the  discovery  of  the  Cohoes  Masto- 
don; Jas.  HalL 

25.  On  the  valne  of  certain  groups  in  the  geological  series  when 
studied  in  their  geographical  extension ;  Jas.  Hal£ 

26.  On  a  process  of  integration  used  in  the  case  of  a  planet's  or- 
bit disturbed  by  small  forces ;  Theodore  Strong. 

4.  Mineralogieal  Namenclature. — In  my  article  on  Mineralogical 
Nomenclature,  page  146  of  this  volume,  I  observe  that  names 
after  persons  were  not  used  by  the  ancients.  I  failed  to  allude  to 
a  case  cited  from  Pliny  (xxxvi,  67^  by  von  Kobell,  in  his  excellent 
Gesekichte  der  Mtneralogie  (Munich,  1864) — that  of  Obsidian^  or 
more  correctly  Obaian^  named  after  Obsius,  who  Pliny  say^s  dis- 
covered the  substance  in  Ethiopia, — an  example  referred  to  m  1790 
by  Werner  in  a  defense  of  his  own  use  of  such  names  (Bergm.  J., 
i,  103,  1790).  But  this  is  not  strictly  an  example  of  a  personal 
name  of  the  kind  intended.  For  Pliny  uses  Obaian  not  as  a  sub- 
stantive but  as  an  adjective ;  the  mineral  was  not  Obsian  but  Ob- 
Stan  glass  or  Obsian  stone;  vitrum  obsianum^  lapis  obsianuSy  and 
obsiana  [vitra],  occurring  in  the  course  of  the  paragraph.  The 
addition  of  the  termination  ite  to  Obsian  would,  according  to  min- 
eralogical method,  make  a  name  equivalent  to  Pliny's  lapis  obsior 
nus.  Names  of  persons  ending  in  an  (as  Octavian,  TertuUian) 
were  common  among  the  Romans ;  and  this  is  so  far  reason  for 
avoiding  the  termination  in  names  of  stones. 

Some  critics  question  the  existence  of  the  reputed  Obsius,  and 
reject  Pliny's  explanatiop.  j.  n.  danjl. 

5.  British  Association. — ^The  British  Association  was  in  session 
at  Dundee  in  September  last,  commencing  its  session  on  Wednes- 
day the  4th.  Tne  names  of  over  2000  attendants  on  the  meeting 
were  enrolled,  of  whom  more  than  700  were  ladies.  The  President 
of  the  year,  the  Duke  of  Buccleuch,  opened  ;the  meeting  with  a 
brief  and  popular  address,  much  less  labored  and  scientific  than 
the  Association  has  been  accustomed  to  hear  from  its  President. 
The  receipts  for  the  year  past  amounted  to  £787,  and  the  expendi- 
tures to  £777.  We  have  not  space  at  this  time  for  a  notice  of  the 
varioufl  papers  presented. 

6.  Walker  Frizes  of  the  Boston  Society  of  NaJbwrcd  History. — 
The  subjects  for  the  annual  prizes  of  1868  and  1869,  are  as  follows: 
For  1868,  Adduce  and  discuss  the  evidences  of  the  coexistence  of 
man  and  extinct  animals  with  the  view  of  determining  the  limits 
of  his  antiquity.  For  1869,  On  the  range  of  Arctic  and  Alpine 
plants  in  North  America,  with  an  enimieration  of  the  species.  On 
the  nature  of  the  prizes,  see  vol  xl,  p.  137,  of  this  Journal. 
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▼.    MIB0BLLANX0U8  BIBLI06BAPHY. 

1.  7%6  Mechanical  Theory  of  Heait  mth  its  applicatum  to  the 
Steam  Engine^  and  to  the  physical  properties  of  bodies  :  by  R, 
Glausiub,  Prof,  of  Physics  in  the  Umvereity  of  Zurich,  eaited  by 
Pro£  T.  Archer  Hirst,  F.RS.,  with  an  introduction  by  Professor 
Tyndall.  London,  Jbhn  Van  Voorst,  1867.  8vo,  pp.  376.— This 
Tolnme  consists  of  nine  memoirs  by  Pro£  Clausius  which  were 
originally  published  in  Poegendorff^s  Annalen  and  elsewhere.  In 
1864  the  author  prepared  lor  the  press  a  collected  edition  of  them, 
adding  notes  and  appendices.  The  j>re8ent  volume  is  an  English 
edition  containing,  nowever,  an  additional  memoir  (the  9th)  \mch 
has  appeared  since  1864.  The  5th  memoir  was  reprinted  in  this 
Journal,  (H,  xxii  and  xxiii)  from  the  Philosophical  Magazine. 

The  following  are  the  titles  to  the  memoirs.  Introduction ;  On 
the  treatment  of  differential  equations  which  are  not  directly  inte- 
grable.  1st  memoir.  On  the  moving  force  of  heat,  and  the  laws 
of  heat  which  may  be  deduced  therefrom.  2d,  On  the  deportment 
of  vapor  during  its  expansion  under  different  circumstances.  Sd, 
On  the  theoretic  connexion  of  two  empirical  laws  relating  to  the 
tension  and  the  latent  heat  of  different  vapors.  4th,  On  a  modified 
form  of  the  second  fundamental  theorem  in  the  mechanical  theory 
of  heat.  5th,  On  the  application  of  the  mechanical  theory  of  heat 
to  the  steam  engine.  6th.  On  the  application  of  the  theorem  of 
the  equivalence  of  transfonnations  to  interior  work.  7th,  On  an 
axiom  in  the  mechanical  theory  of  heat.  8th,  On  the  concentra- 
tion of  rays  of  heat  and  light,  and  on  the  limits  of  its  action.  9th, 
On  several  convenient  forms  of  the  fundamental  equations  of  the 
mechanical  theory  of  heat.  ^ 

2.  Condition  and  doings  of  the  Boston  Society  of  Natural  His- 
tory, Boston,  1867. — ^In  this  report  are  included  the  reports  of 
the  Custodian,  the  Librarian,  the  curators  of  the  various  special 
departments,  and  the  Treasurer,  together  with  obituary  notices  of 
two  prominent  and  active  members  of  the  society.  Dr.  A.  A.  Gould 
and  Dr.  Henry  Bryant.  The  reports  show  continued  enterprise 
and  activity  in  all  departments  of  the  society,  and  a  highly  en- 
couraging nnancial  condition.  During  the  year  two  important  be- 
quests have  been  received,  one  of  t20,090  from  P.  P.  JPope,  Esq., 
and  tlCLOOO,  with  a  valuable  collection  of  shells  from  Miss  S.  P. 
Pratt.  Important  improvements  have  been  made  in  the  building, 
for  the  better  accommodation  of  the  rapidly  increasing  library  and 
collections.  The  publication  of  both  the  Memoirs  and  Proceedings 
have  gone  forward  with  unusual  rapidity,  and  a  volume  of  the 
Correspondence  and  Entomological  notes  of  Dr.  T.  W.  Harris  is 
announced  as  authorised  to  be  published.  During  the  year  forty- 
four  papers  have  been  presented  to  the  Society  irom  thirty-one  in- 
dividuals. 

8.  The  Culture  demanded  by  Modem  Life. — ^Tinder  this  title 
Messrs.  Appleton  &  Co.  have  published  a  collection  of  addresses 
and  arguments  in  favor  of  scientific  training  by  Faraday,  Tyndall, 
and  a  number  of  the  most  eminent  English  and  American  scientists 
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of  the  present  day.  Thk  ezeelleat  and  useM  oompilfttion  is  dae 
to  Proi.  E.  L.  Toumans  whose  labors  in  the  cause  of  science  are 
fiuniliar  to  all  and  to  whom  we  owe  a  collection  of  papers  on  tiie 
correlation  of  forces  as  well  as  original  sci^tific  works  of  great 
merit.  Pro£  Youmans  has  done  gix>d  service  to  the  cause  of  sci- 
entific education  in  our  country  by  the  preparation  of  this  work. 
He  has  brought  together  a  mass  of  arnmenl  from  scattered  and, 
to  most  readers,  inaccessible  sources.  These  papers  treat  the  sub- 
ject from  about  every  point  of  view.  They  vary,  as  mi^ht  be  ex- 
pected, in  ability,  but  they  are  without  exception  readabfe  and  in- 
teresting. Mr.  Youmans's  own  lecture  on  the  scientific  study  of 
human  nature  is  very  valuable  and  suggestive  and  his  introduction 
to  the  reader  is  well  written  and  appropriate.  The  gem  of  the 
work  is,  in  our  opinion  the  noble  ana  characteristic  Asoourse  of 
Faraday  on  the  education  of  the  Judgment,  and  we  are  glad  to  see 
his  words  put  into  a  permanent  rorm.  In  conclusion  we  heartily 
thank  Prof.  Youmans  for  his  work  and  commend  it  to  the  earnest 
attention  of  teachers.  o. 

4.  On  the  distrilnaion  of  temperaturt  in  the  lower  region  of  the 
6ar^A^9a^mo«j9A^«/ by  Professor  HBKBTHsyKSssT,  F.RS.  (Ext 
Roy.  Irish  Acad.)  4to,  68  pp. — ^Professor  Hennessy  discusses  in 
this  memoir  the  daily  change  of  temperature  with  reference  to  the 
ffeographioal  position  of  the  stations.  By  drawing  a  line  through 
the  places  that  enjoy  the  same  temperature  at  the  same  instant  of 
absolute  time,  he  constructs  what  ne  denominates  a  synthermal 
line.  A  map  containing  such  lines  for  4^  a.  m.  and  2^  p.  ic  Green- 
wich mean  time  accompanies  the  memoir. 

5.  IHe  Chemie  der  aitstrochnenden  Oeky  ihre  Bereitung  tmd 
ihre  technieche  Anwenyiung  in  JKunaten  und  Oewerben;  von  6.  J. 
MuLDBB.  Nach  der  hollandischen  Original-Ausgabe  bearbeitet  von 
J.  Mtiller,  Berlin,  1867.— Mulder  being  asked  what  punt  would 
best  serve  to  protect  iron  from  rusting,  was  unable  to  ^ve  an 
answer  satis&ctory  to  himself  without  first  experimentally  inyesti- 
gating  the  nature  of  paint  and  finding  out  wnerein  the  drying  of 
oils  consists.  He  has  brought  to  bear  on  this  practical  subject,  his 
well  known  accuracy,  tact,  and  thoroughness,  and  has  obtained  com- 
mensurate results.  He  has  resolutely  and  perseveringly  grappled 
the  previously  evasive  Proteus  of  title  drying  oils,  throueh  its  several 
shapes,  and  has  at  last  elicited  &cts  and  principles  whi<^  are  idl 
the  more  important  for  their  bearing  on  matters  of  eyervday  life, 
-~for  their  relation  to  the  arts  and  to  art.  Most  of  his  experi- 
ments were  made  on  linseed  oil,  but  he  also  devoted  some  atten- 
tion to  poppyseed  oil  and  nut  oil  The  chief  and  distinctave  con- 
stituent or  all  is  ^'  linolein ''  which  consists  of  glycerin  and  "  lino- 
leic  add.''  The  author  tried  in  vain  to  obtain  pure  linoleic  acid, 
for  the  more  he  worked  with  it  the  more  it  became  oontaminatea 
with  products  of  oxydation ;  and,  as  it  is  one  of  the  very  weak 
adds,  he  found  it  exceedingly  difficult  to  produce  salts  wnich  he 
could  be  sure  were  quite  pure  and  normal  But  there  can  be  little 
doubt  that  its  composition  is  HO,  C,  ^H^ 7O,.  Linoleic  acid  beuuf 
exposed  in  thin  layers  to  the  air,  in  a  few  days  becomes  oxydiaed 
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to  ^  liBozic  add,'' — a  sticky  sabstanoe,  like  toFDeBtme.    By  seve* 
ml  months  farther  exposure,  the  linozic  acid  aries  and  becomea 


'^linoxyn,"  CQ2Ha70,|, — an  amorphous,  tough,  leadiery  matter 
insoluble  in  water,  alcohol,  ether,  or  dilute  acicb,  but  dissolving  in 
alkalis  to  reproduoe  linoxates.  Its  best  proper  solvent  is  a  mix-* 
tore  of  alcohol  and  chloroform.  Linoleate  of  lead  readily  oxydizea 
in  the  air  to  a  white  linoxate,  which  is  not  glutinous,  but  dry,  hard^ 
and  brittle.  And  linseed  oil  boiled  with  a  verv  little  oxyd  of  lead 
so  as  to  contain  a  small  quantity  of  linoleate  of  lead,  dries  as  well 
in  a  few  days  as  isolated  linoieic  acid  does  in  so  many  months. 
There  are  two  linoxyns,  the  white  and  the  red,  and  there  are  cor- 
responding white  and  red  Unoxic  acids.  The  white  modifications 
be<M>me  r^l  by  being  heated  to  80°  C,  and  the  red  turn  white 
again  by  contmued  exposure  to  sunlight  The  browning  of  white 
paint  in  dark  places,  is  owing  to  the  gradual  change  of  white  lin- 
oxyn  into  red.  Four  linoxic  acids  are  mentioned,  having  the  same 
woperties,  but  differii^in  respect  to  color  and  to  the  amount  of 
HO  in  combination.  White  Imoxic  acid  formed  by  the  oxydation 
of  linoleate  of  lead,  is  HO,G3aH2  ^O^ ;  thatproduced  bv  the  ox- 
ydation of  free  linoieic  acid  in  the  air,  is  n^O^C^^^ty^'^^^^* 
\  Ked  linoxic  add  when  separated  from  red  linoxate  of  lead  by 

chiorhydrio  acid  and  dried  at  100""  C,  is  0,2^2  aO^.    The  second 
,  of  the  above  white  linoxic  adds  on  being  heated  for  some  time  in 

j  a  water  bath,  loses  6*7  per  cent  and  leaves  a  blood  red  linoxic  acid 

^  of  Uie  composition  HOyCggHssO^.    It  will  be  noticed  that  lin- 

^  oxyn,  whicn  is  an  indifferent  substance,  has  a  composition  interm^ 

diate  between  this  latter  red  linoxic  add  and  the  white  from 
^  which  it  is  fonned;  but  of  course  in  linoxyn  the  molecular  arrange- 

1  ment  is  different.      Linoldo  anhydrid^—C,2H2  702,— completes 

^  the  list  of  peculiar  substances  which  exist  or  may  be  formed  in 

I  drying  oils.    More  or  less  of  it  is  always  formed  during  the  boil- 

ing of  such  oils,  and  it  adds  much  to  the  goodness  of  boiled  oiL 
It  is  an  unalterable,  dastic  matter,  like  caoutchouc  that  has  been 
^.  melted. 

I  I^^PP7  B^^  ^^  <^d  ^^t  oil  differ  fit>m  linseed  oil  in  containing 

laurin  mstead  of  palmitin,  and  their  linolein  gives  only  the  white 
f  variety  liaoxyn.    Hence  not  bein^  liable  to  turn  brown  m  the  dark, 

^  they  are  better  for  artists'  use.    Lmseed  oil  consists  of  about  80  p.  a 

^  of  unoldn,  10  p.  c.  of  elaln,  and  10  p.  c.  of  mvristin  and  palmitm. 

^  Mulder  calls  attention  to  what  may  be  caUed  the  respiration  of 

r  drying  oils,  for  when  they  are  spread  out  over  a  sreat  smface  they 

^  absorb  oxygen  and  give  out  carbonic  add^  like  the  blood  of  living 

^  animals.    In  drying,  linseed  oil  increases  m  wdght  to  the  amount 

^  of  from  seven  to  twelve  per  cent  over  and  above  what  it  loses  in 

^  the  form  of  water  and  carbonic  acid,  together  with  small  portions 

^  of  acetic,  formic,  and  acrylic  acids.    In  the  first  place  the  glycerin 

^  of  the  linolein  is  all  decomposed  and  carried  oiL    Then  the  gly- 

^  cerin  of  the  other  constituents  is  grradnall^  destroyed,  so  that  at 

iJl  the  end  of  three  months  not  a  trace  of  it  is  to  be  found.    When 

f  this  stage  of  the  drying  is  completed,  there  remain  linoxyn  and 

^  palmitic,  myristic,  and  elaic  ados,  and  the  paint  is  dry  and  flexible 
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and  elastic.  ^  But  oxy dation  still  goes  on,  though  very  slowly,  and 
the  &tty  acids  disappear.  Finally  the  linozyn  itself  undergoes  de- 
cay and  becomes  unserviceable  in  binding  colors  or  in  protecting 
thepainted  surface. 

The  albuminous  or  mucilaginous  matter  which  has  so  long  fig- 
ured in  the  books  to  account  for  slowness  in  the  drying  of  unboiled 
oil,  Mulder  has  searched  for  careiuUy  but  in  vain ;  and  he  finds 
that  fresh  oil  treated  by  any  method  which  should  simply  remove 
albumen  or  mucilage,  still  dries  no  better  than  before.  And,  after 
all,  this  inappreciable  substance,  if  it  were  present,  would  fail  to 
explain  what  it  was  indented  to  account  ror:  since  Uiere  is  no 
known  reason  why  a  matter  that  helps  some  oils  oxydise  to  become 
rancid,  should  hinder  others  from  oxydizine  to  become  dry.  It  is 
therefore  high  time  for  science  to  consign  this  nonentity  to  the  limbo 
of  obsolete  follies. 

The  oxyds  and  acetates  of  lead  act  as  driers,  not  by  precipitating 
albuminous  matters,  but  by  forming  a  little  lineolate  of  lead,  which 
oxydizes  readily  and  communicates  its  activity  to  the  oil  itself 
The  addition  of  some  manganese  salts,  such  as  the  borate,  accel- 
erates the  drying,  because  the  loosely  held  oxyd  of  manganese  ox- 
ydizes in  the  air  and  awakens  the  activity  of  the  surrounding  oil 
l^o  metallic  oxyds  or  salts  can  act  as  driers  unless  they  are  brought 
into  a  state  to  combine  chemicallv  with  the  oiL  Thus  red  oxyd  of 
iron  and  zinc  white  and  oxyd  oi  tin  are  entirely  inert.  Sulphate 
of  zinc  or  sulphate  of  manganese  may  act  when  oxyd  of  lead  is 
added  to  combme  with  the  sulphuric  acid  and  set  the  other  oxyd 
free ;  but  without  such  addition,  they  are  useless ;  and  the  oxyd  of 
lead  reouired  for  the  decomposition  would  do  more  good  if  used 
alone.  But  oil  treated  with  any  driers  by  mere  digestion,  though 
it  may  dry  quickly,  can  never  be  so  good  as  oil  boikd  with  suitable 
additions ;  because  in  boiling  some  linoleic  anhydrid  is  formed, 
which  beins  more  adhesive  and  elastic  than  linoxyn,  adds  much  to 
the  value  of  oil  for  paint.  The  author,  discarding  numerous  non- 
sensical receipts  which  are  extant,  recommends  for  preparing  a  col- 
orless drying  oil,  which  leaves  nothing  to  be  desired,  to  boil  com- 
mon linseed  oil  two  hours  with  three  per  cent  of  red  lead,  filter  it, 
and  expose  it  to  sunlight  in  large  shallow  vessels,  the  air  over  it 
being  frequently  renewed. 

Mulder  returning  at  length  to  the  problem  which  gave  rise  to 
the  investigation,  rejects  oil  paints  as  unsuitable  to  prevent  the 
rusting  of  iron,  and  concludes  that  coal  tar  contains  the  best  ma- 
terials for  a  protecting  coat. 

The  book  contains  a  great  deal  that  is  new,  and  the  author  has 
been,  to  use  his  own  expression,  *'  Getren  dem  Grundsatze,  welcher 
uns  Niederlandean  von  Jugend  auf  beigebracht  wird,  nicht  so  ohne 
Weiteres  dahin  zu  schreiben  und  sicher  bei  Behandlung  von  Oegen- 
standen  die  Geschichte  nicht  zu  vergessen."  Of  course  he  does  not 
entirely  exhaust  his  subject,  but  science  is  greatly  enriched  by  this 
work,  and  it  constitutes  a  masterly  contribution  to  the  chemistry  of 
the  arts.  ^  j.  ic.  o. 
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Berthdot.  hydrocarbons  in  coal-tar.  418. 
Blake,  W.  P.,  glaciers  of  Alaska,  96. 
BiUingt,  JL  subdivisions  of  Athyris,  48. 
Bost.  Nat.  Hist.  Soc.,  memoirs,  295. 
Proceedmgs,  144, 296. 
conditions  and  doings,  noticed,  437. 
BoTAMioix  WORKS,  noticed. 
Boisser,  Flora  orientalis,  122. 
Brunei,  V^^ux  ligneux  da  Canada, 

122. 
Report  of  International  horticultural  ex 
hibltion  and  botanical  congress,  128. 
Jlioigno,  growth  of  Lycoperdon  glgan- 

teum,  m. 
Gray,  Manunl,  284. 

Andenaoti.  Monographia  Salicum,  420. 
Mariiuf,  Flora  Brasiliensls,  421. 
BeCandoUe,  Lois  de  la  Nomenclature, 

421. 
Mgud,  affinit^s  de  la  flora  du  Japan 
avec  celles  de  TAsle  et  de  I'America 
duNord,421. 
Annalcs  Muaei  Botanici  Lugduni  Batavl, 

Brewster's  neutral  point-,  70. 
Brines,  chemistry  of.  Goerniuinn,  77. 
British  Assoc,  meeting  of,  in  1867, 486. 
Brodie,  B,  the  new  chemical  calculus 

270. 
Brush,  G.  J.,  native  hydrates  of  iron^  319. 


Calculus,  new  chemical,  Brodie,  270. 

California,  subdivisions  of  the   Cretace- 
ous of,  Gabb,22(>',    Conrad,  S76. 

Canals  between  the  Atlantic  and  Paciflc, 
381. 

Candles,  and  Soap,  manufacture  of,  no- 
ticed, 141. 

Carbon 2  adamantine  anthracite,  108. 

Carbonic  acid,  versus  formic,  Barker,  263. 

Carius,  synthesis  of  organic  acids,  256. 

Carpenter,  W,  B,  organic  nature  of  Eo- 
zoon,  967. 

Car8tat\ien,R,  thallic  acid,  269. 

Chate,  P.  E.,  laws  of  distribution  of  heat 
over  the  earth,  68. 

Chate,  K  0.,  skylight  polarization  in  Ne- 
braska, July,  1867,  m. 

Chemical  calculus,  new,  Brodie,  270. 
constitution  and  crystalline  form,  re- 
lation between,  Dana,  89,  252. 
formulas  of  the  Silicates,  252,  39& 
News,  Amer.  edit.,  noticed,  2i94. 

Chemistry,  MiUer%  noticed,  295. 
,  of  the  &rm  and  the  sea,  by  Nichols, 
noticed,  141. 
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ClauHut  i?.,  Mechanical  theory  of  heat 
with  iu  application  to  the  steam  engine, 
noticed,  437. 
Coleoptera,  rhynchophorona,  LeOonU^  41. 
Colorado,  geoL  obeervationa  in,  284. 

Parks  of,  851. 
Cometfl,  connection  with  meteora,  128. 
Biela's,  division  of,  180. 
Ill,  1862,  elcmenu  of,  ISa 
II,  1867, 180. 
Conrad.  T.  A.,  reply  on  the  Cretaceooa  of 

Cal.,  876. 
CooJu^J.  P.,  Jr.,  certain  lecture  experi- 
ments, and  a  new  form  of  Eudiometer, 
189. 
on  some  American  chloritea,  201. 
determination  of  protozyd  of  iron  in 
ailicatcs,  847. 
Copper,   precipitation  of,  by  hyx>ophoa- 
phorous  acid,  Gibbs,  210. 

and  niclcel,  precipitation  of,  by  alkar 
line  carbonates,  &iM»s,  2ia 
Cretaceous  of  CaL,  aubdivlsions  of,  (?ad&, 
226. 

Conrcid^  in  reply  to  Gabb,  876. 
of  Iowa,  exogenous  leayea  in,  WhUe^ 
119. 
Crystalloiccnic  and  crystallojrraphic  con- 

trlb.,  No.  IV,  Dana,  86, 252,  898. 
Crustacean  parasitism,  Verrtu,  126. 
Currents,  marine,  of  the  North  circum- 

polar  basin,  888. 
Cyanhydric  acid,    homologuea  of,  Hof- 

tnann,  416. 
Coal-tar,  hydrocarbons  in,  Berthdoi^  4ia 
Cyclopedia,  American  annual,   noticed, 
140. 


D. 

J}ana.  J.  J).,  Crystalloirenlc  and  crystallo- 
graphlc  contrib.,  No.  IV,  89,  252,  898. 

connection  between  crystalline  form 
and  chemical  constitution,  89, 252. 

on  mineralogical  nomenclature,  145, 
486l 

chemical  formulas  of  the  silicates, 
252. 
classlfleation  of  the  elements.  261. 
chemical  formulas  of  the  feldspars^ 
micas,  scapolites,  etc..  and  relation  be- 
tween proportion  of  silica  and  alkalies, 
898. 

Isomorphism  of  Isometric  and  clino- 
hedral  feldspars,  406. 
Day,  Jeremiah,  obituary,  291. 
JJatotony  J.  W.y  Paleozoic  insects,  116. 
fossils  from  the  Laurcntlan,  and  on 
Eozoon.  867. 
Delcsse^s  nydrographic  map  of  the  De- 
partment of  the  Seine,  noticed,  148. 
DtaOloiteauXj   action  of  heat  oncr}'Btala, 

112. 
Drill  in  S.  W.  Iowa,  White,  119. 

E. 

Earthquake  In  Kansas,  182. 
Encyclopedia,  Chambers's,  noticed,  144. 
EntomologicaiSoc.,  PhUad..  296. 

Transactions  of,  296.  I 


Eozoon,  organic  nature  of;  DttrnM  and 
Carpenter.  867 ;  King  and  jBowimv,  87Sc 
in  Finland,  284. 

Essex  Institute,  Proc,  296l 

(Eudiometer,  a  new  form  of^  Cbofte,  199. 

Expansion  of  metals  and  alloys  by  heat, 
Matlheineny  110. 

Exploring  expedition  to  the  interior  ba- 
sin. King,  118. 


Faraday,  obituary,  296. 
Feuchtwanger's  Treatise  on  gems,  no- 
ticed, 295. 
Formic  versus  carbonic  acid.  Barker,  263. 
Fossils,  Secondary,  h[i  Oregon,  Blake,  IIK 

of  Laurentian,  867. 
Franklandy  acids  of  the  lactic  aeriea,  268. 


Gabb,  W.  M,,  Cretaceous,  of  oal.,  226. 
Gaffidd,  r.,  action  of  sunlight  ou  glass, 

244,816.  ^ 

Geinitz,  on  the  Upper  Paleozoic  rocks  and 

fossils  of  8.  E.  Nebraska,  review  of. 

Meek,  170,  282,  327. 
Gems,  Feuchtwanger'a  Treatise,  noticed, 

295. 
Geographic  ancicnne  et  modeme,    dic- 

tionnaire  de,  noticed,  382. 
Geographical  notices,  877. 

loc.  of  London,  Jour.,  noticed^  SSL 
Geograpliischcs  Jahrbuch,  1866,  noUced, 


Gbolooical  works,  noticed. 
Lesquereux,  Tertiary  plants  of 

121. 
White's  Report  on  Iowa,  121, 
Delesse  and  Lapparent's  Keyue  de  G^l- 

ogle,  122. 
Houghton,  Manual,  121. 
Packard's  Glacial  phenomena  of  Labra- 
dor and  Maine,  117. 
Woodward's  British  fossil   Craatacea, 

116. 
HaU's  Paleontology  of  N.  T.,  142,  275. 
Geology  of  Iowa,  white,  23. 
Kansas.  Hayden,  32. 
Coloraao,  284. 
Nebraska,  284. 
Gibbs,  W.,  chemical  and  physical  abstracts, 
101,  265,  410, 

on  a  method  of  volumetric  analyaia, 
207. 

precipitation  of  copper  by  hypophoa- 
pborous  acid,  210.    - 

precipitation  of  cooper  and  nickel  by 
alkaline  carbonates,  213. 

employment  of  sand  and  glass  filters 
in  analysis,  215. 

estimation  of  manganese   aa  pyro- 
phosphate, 216. 
the' theory  of  atomicities,  409. 
Glaciers  of  Alaska,  BUtke,  96. 
Glass,  action  of  sunlight  on,  Oaffidd^  244^ 

816. 
Ooeasmann,  C.  A.,  chemistry  of  brines.  77. 
Gold-mining  District,  Grass  Valley,  SiOi- 
man,  286. 
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Oraphitoidal  silicon,  ^cryBtallization  of, 

Gray,  A,,  botanical  abstractB,  122, 420. 
Onn-cotton,  Abdt  288. 


Haiding€ry  meteor  of  Enyahinga,  ISl. 
^oK,  Notes  on  ideology  of  Minn.,  14i. 
Paleontology,  otN.  Y.,  by,  noticed, 

142,275. 
Hand,  morphology  of,  WUder^  44. 
HaydeiiyP,  F..  geology  of  Kansas,  82. 
Hayes,  £.,  obituary,  £»). 
Heat,  action  of,  on  cxystals,  DetCfhixeauXy 

112. 
distribution  of,  over  the  earth,  ChaK, 

68. 
mechanical  theory  of,  with  its  appli* 

cation  to  the  steam  engine  by  Clausius, 

noticed.  437. 
xmdnlatory  theory  of;  Babinely  111. 
Heights,  scfi  AUitudu. 
Hennessj  on  distribution  of  temperature, 

noaBed,438. 
J^infvAj,  O,^  physical  notices  by.  110. 
Hi^mann^  A.  W..  a  new  class  or  homo- 

fogues  of  cyannydrlc  acid,  416.  . 
Hood,  Mt,  In  Oregon,  ascent  of^  429. 
HyaUy  parallelism  between  the  stages  of 

life  in  the  Tetrabranchiates,  124. 
Hydracids,  action  of,  upon  ethers,  (?a2, 

108. 
Hydrocarbons,  BerthdoL,  266, 418. 
Hyposulphites,  new  test  for,  X«a,  222. 


Indian  Summer,  mafl,840. 

Indium,  110. 

Insects,  Paleozoic,  In  Nova  Scotia  and 

New  Brunswick,  Damon.  116. 
Iowa,  geology  of,  1VA««,  28. 
Iron,  native  hydrates  of,  BnUh^  219. 
Isomorphism  of  leucite  and  other  feld« 

spars,  i>ana,  406. 
Itacolumite,  WdhigriU,  61. 


Kansas,  geology  of,  Haydm^  82. 
Keltul6,  A.,  Professor,  187. 

existence  of  chcm.  atoms,  270. 
Kmg^  on  Eozoon,  375. 
Kirkwood,  /?.,  meteor  of  July,  1867,  :28a 

Meteoric  Astronomy,  noticed,  428. 
KnowltoHj  W.  J.,  new  mineral  firom  Rocli« 
port,  Mass.,  224. 

L. 

Laboratory,  the.  noticed,  144. 

Land  of  the  glooe,  maps  of  northernmost 

noticed,  SS. 
Lapham^  destruction  of  forest  trees,  424. 
Lartet's  Archeology  of  Southern  France, 

noticed,  119. 
Laurentian  of  Canada,  fossils  ftt>m.  Daw- 

«m,S67. 
Lawrence  Sclent.  School  Laboratory  Con- 

trlb..  No.  3,  207;  No.  4,  224. 
Leoy  M,C.yK  theory  of  photo-chemistiy,  71. 
new  test  for  hyposulphites,  222. 


LeOonJte^  J.  JL,  rhynchopborous  coleop- 

tera,  41. 
Lippincott's  vapor  index,  139. 
Littrow,  y.  Carl,  Stemschnuppen  und  Ko- 

meten,  noticed,  429. 
Lyceum  Nat.  Hist  N.  T.,  Axmals,  296. 


Magnetism,  secular  varieties  of  terrestrial, 

Baulin^  noticed,  148. 
Maiden's  Island,  883. 
Manganese,  action  of  peroxyd    ol^   on 

urfc  acid,  Wheder,  2ia 
Manganese  as  pyrophosphate,  Oibb^^  216. 
Man^ic  peroxyd,  action  on  uric  acids, 

Map,  hydrographic,  of  the  Department  oi 
the  SeinOj  jMetaey  noticed,  148. 
of  arctic,  noticed,  888. 

Marignacj  fluosalts  of  antimony  and  ar- 
senic, 102. 

Marshy  0.  C,  new  genus  of  fossil  sponges, 
88. 

contributions  to  the  mineralogy  of 
Nova  Scotia,  No.  1,  862. 

Matthieaaerij  A.y  expansion  of  metals  and 
alloys  by  heat,  110. 

McJkmdldy  Jf.,  apparatus  for  collecting 
and  washing  precipitates  in  test  tubes, 

loo. 

Meeky  F.  Ry  on  Geinitz^s  views  on  the 
Paleozoic  of  S.  £.  Nebraska,  170,  282, 
827. 
the  genus  Palaeacis,  Haime,  419. 

Meteorites,  origin  of,  &raAam,  109. 

Meteors,  see  Shooting  $tan. 

Meteor  of  Knyahinga,  j5ai(fifi^«r,  ISL 

Met^orologlques  de  Bmxelles,  noticed, 

MUUTy  W.  H.y  crystallization  of  graphitoi* 
dal  slUcon,  108. 
Chemistry,  noticed,  295. 
Mineralogical  nomenclature.  No.  1,  Dandy 

Minerals— 
Chlorite,  American,  Cookey  201 ;  Corun- 
dophUite,  DanOy  258,  DeaCloizeauXy  288; 
Cyrtolite,  KnowUony  224;  Diamond, 
WetheriUy  61,  SiUimany  119 ;  Ekebei^ite,, 
Danay  408 ;  Feldspars,  chem.  formula 
of,  i^ano,  398;  Gmelinite,  MarOu  862; 
Grothite,  i>ana,  258 ;  Ledererite,  Mari^ 
862 ;  Leucite,  DanOy  406 ;  Leucophane, 
i>ana,  405;  Limonlte,  Brushy  2\i'y  Me- 
linophane,  Daruiy  405;  micas,  DanOy  408 ; 
Mara:arite.i>89(7/oiMaux,288;  (EUacher- 
lte,&mi,256;  Partzite,  BZoAc.  119;  Peta- 
lite,  405 ;  ScapoUte,  DanOy  403 ;  Tui^^te, 
Briuhy  Bodmany  219 ;  Wemerite,  Danay 
403. 

Bfineralogy  of  Nova  Scotia,  No.  1,  Marthy 
362, 

Moon-crater  Linn^,  180. 

Morphology  of  human  hand,  WUdery  44. 

Mulder y    O.  J.y  Die  Chemie  der  austro 
chenden  Oele,  etc,  noticed,  488. 

Museum  of  Comparative  Zool.,  report, 
noticed,  141. 

Music,  harmony  in,  BxUy  L 
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Nebraska,  jfeol.,  survey  of,  384. 
Neutral  point,  Brew8ter*8,  Chamy  70. 
Nmoton.  H.  A.,  astronomical  abstracts,  137, 

287,434. 
shooting  stars  of  Auz..  1867, 436. 
New   York,  notice  of  Paleontology  of; 

RaU,  142,  376. 
Nomenclature,    mineraloglcal.    No.     I, 

DancL  145,  436. 
Norton^s  Astronomy,  noticed,  39K. 


Obscrvatorio  dell  Collegio  Romano,  143. 
Obitua-bt— 

Day,  Jeremiah,  391. 

Faraday,  303. 

Hayes,  Ezeklel,  139. 

Pelouze,  Theopbile  Jules,  187. 

Pickett,  £.  J.,  393. 
Oils,  drying  of,  MiOdm-y  488. 
Organisms,  living,  observations  and  ex- 
periment on,  in  heated  water,  Wyman^ 

153. 
Ozone,  density  of,  SemauUj  106. 
Palieacis,  Haime,  Meek,  Verriti,  419. 
Paleontology,  see  oboloqt. 
Parasitism,  Crustacean,  VerriR,  136. 
Parks  of  Colorado,  a51. 
Acr^*Aam,  S.  i^^pparatus  for  analysis  of 

petroleum,  380. 
Peiouze,  T.  J.,  obituaiy,  137. 
Perfumery,  art  of,  noticed,  141. 
Petroleum,  apparatus  for  analysis  of,  Aefe- 

fiam^  280. 
Photo-chemistTy,  theory  of,  Zto,  71. 
Pickett,  £.  J.,  obituary,  392. 
Planets,  discovery  of,  Watton^  436. 
Plants  of  Cal.,  dried,  138. 
Poisons,  Wormley^s  micro-chemistry  of, 

noticed,140. 
JhoU,  H.  VT.,  harmony  in  music,  L 
Precipitates,  apparatus  for  collecting  and 

washing,  in  test  tubes,  ifcDono^d,  188. 

B 

Railroad,  between  the  Athintic  and  Paci- 
fic, 881. 

Bautin^  F.,  secular  yariatlons  of  terres- 
trial magnetism,  noticed,  148. 

BaxolirMm.  H.  (7.,  changes  in  the  Aral 
Sea,  188. 

Bodinan^  (7.  S.,  analyses  of  tundte,  219. 

Russian  America,  geography  of,  879. 


Sehraufy   A,,    determination    of  M<miic 

weights  by  optical  means,  113. 
Schwabe,  on  Sun  spots,  etc.,  387. 
Secchi^s  L'Unita  delle  Forze,  noticed,  148. 
Shades  and  Shadows,  Warren's  problems 

in,  noticed,  139. 
Sheffield  Laboratory  contrib.,No.  XV,  319. 
Shooting  sUrs,  Nov.  orbit  of.  Adorns^  137. 

connection  with  comets,  138. 

of  May,  1866, 139 ;  of  July  1867,  Kirk- 
wood,  388. 

Aug.,  1867,  Neiffton.  43G. 

fiedl  of,  June  19, 1866,  Ifaidinger,  ISL 

in  the  southern  hemisphere,  439. 

treatise  on,  Kirkwoodj  noticed,  4d6L 


Silicates,  chemical  formulaB  ofl   Danoj 

353,896. 
determination  of  protozyd  of  iron 

in.  Choke,  847. 
Silicon,  graphitoidal,  crystallization   of; 

new  compounds  of,  105. 
SiUimarij  R.  Grass  Valley  Ckdd-mliiiQg 

District,  286. 
Sitka,  scientific  party  for,  39L      / 
Skylight  polari&ktion  in  Nelft^eka,  CAoas, 

Sponges,  new  genus  from*  the  £ower  Si- 
lurian, J/ar<A,  88.  *  -         •     5     . 

Smithsonian  Institute,  history'  oi(  Bern- 
thtun,  805. 

Soap  and  Candle^  unanuflicture  of,  no- 
ticed, 141. 

Summer,  Indian,  HWM,  MOL 

Sunlight,  action  <rf;^flljiii,  G4i0dd,  944, 
816. 

Suttspots,  and  ether 
&;&M*e,287.  • 


Tapir,  young,  VerriU^  136. 
ThaUic  acid,  Oaar^agUeH^  369. 
Tr«es,  tall,  in  Australia,  43S. 


Vapor,  adhesion  of.  OiMt,  lOL 
Vapor  Index,  LipDincott's.  139. 
V^riUj  A.  K.on  Radiates  in  the  Museum 
of  Tale  College,  and  on  some  new  spe- 
cies, 136. 

Echinoderms  of  Panama,  and  west- 
ern America,  135. 

Cretaceous  parasitism,  young  of  the 
Central  American  Tapir,  130. 


Warren,  S.  £.,  shades  and  abadows,  no- 
ticed 189. 

fFashington,  ML,  height  of;  877. 

Wattoti,  discovery  of  planets,  436l  V 

WiOherm,  a  J/.,  on  itacolumite,  61. 

Whtder^  C,  &.,  action  of  peroxyd  of  man- 
ganese on  urieracid,  218. 

Tf^Oe,  C  ^.geology  of  Iowa, 28. 

PFUder,  JL  &.,  morphology  pf^tbehand, 

WUrs  quaiitotive  analysis  tab^,  Botfced, 

140.  rfW        .        /  * 

Wormley*s  Micro-chemiJtry  of  pdlslons, 

noticed,  140.  ) 

W-ifman,  /.,  observations  and  experiments 

on  living  organisms  in  heated  water, 

153. 

z 

ZooiiOOxoAL  W0BK8,  uoticed— 

Bickard.  Invertebrate  fiiuna,  of  Labra- 
dor, 117. 

Byatt,  Molluscous  order  Tetrabranch- 
iata,134. 

VirrUl.  Radiata  in  Museum  of  Tale  Col- 
lege, 136. 

Bischoff,  on  Gorrilla,  Chimp«&s4  and 
Orang-outang,  noticed,  142^ 

Record  of  ZooL  literature  for  1866L 144. 

Gray,  Synopsis  of  the  starfishM  in  tht 
British  Museum,  436. 
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